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THE

- BRITISH ENCYCLOPEDIA.

NICERON.

CERON (Joux Fraxcrs,) in bi

phy, a French monk, ingenious
mathematician, in the seventeenth cen-
tury, was born at Paris, in the year 1613,
He early displayed a love of leaming, and
b{ the progress which he made in his
elementary studies afforded fair promise
of future excellence. At the age of nine-
teen he entered into the order of Minims,
and before he had gone through his
course of philosophy, discovered that his
predominant inclination was to the study
of mathematical sciences, to which, after
he had completed his theological course,
he devoted all the time that was not ne-
censarily occupied by the duties of his
profession. The science of optics was
what principally engaged his attention;
and he left behind him, in different
houses belonging to his order, particu-
larly that at Pars, some excellent per-
formances, which afforded satisfactory
evidence of his profound skill in this
branch of the mathematics. He was
twice sent on business to Rome, and was
pointed regent of the philosophical
classes. Afterwards he was nominated
to wcompan{ father Francis de la Noue,
vicar-general of the order, in his visita-
tion of all the convents of Minims in
France. The similarity of their taste
proved the means of introducing him to
the acquaintance of Des Cartes, who en-
tertained a great regard for him, and
made him a present of his * Principles of
Philosophy.” Their intimacy, however,
which commenced in 1644, proved but
of short duration, since our young monk

fell sick at Aix, in Provence, and died
there in the autumn of 1646, when he was
only thirty-three years of age. This event
was lamented as a considerable loss to
the republic of letters. He was the au-
thor of the following works, which are
held in high estimation. “ The Interpre-
tation of Cyphers, or, a Rule for the per-
fect understanding and certain explana-
tion of all kinds of simple Cypben. taken
from the Italian of the Sieur Anthony
Maria Cospi, secretary to the Grand Duke
of Tuscany; enlarged, and particularl
accommodated to the French and Spani:
Languages,” 1641, octavo ; “ Curious Per-
:Eective, or artificial Magic, produced by
the wonderful Effects of Optics, Catop-
trics, and Dioptrics,” &c. 1638, folio;
which was only introductory to his
¢ Thaumaturgus Opticus, sive, admi-
randz Optices, Catoptrices, et Dioptrices,
pars prima, de iis que spectant ad visio-
nem directam,” 1646, folio. On this
work he was employed six years, and was
prevented by his death from proceedin,
to the completion of the intended seco
and third parts, relating to the effects of
reflection from plane, cylindrical, and co-
nical mirrors, and the refraction of crys-
tals. This task his friend father Mersenne
undertook, not only by correcting what
Niceron’s papers in Latin and French
would furnish towards it, but by wﬂ’ly‘
ing what might be necessary to perfect
it. But the other occupations of this
learned mathematician, during the two
remaining years of his own life, prevent-
ed hum from finishing the work, which,
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upon his death, was committed for that
purpose to M. de Roberval, professor
royal of mathematics at Paris. A “ Let.
ter” of father Niceron’s is inserted in the
third volume of Liceto’s “ De quasitis
per Epistolas.”

NICHE, in architecture, a concave re-
cess in a wall having a semicircular or
elliptical head, intended to contain a sta-
tue or bust.

NICKEL. A white metal, which, when
obtained pure, is both ductile and malle-
able. It may be forged into very thin
plates, their thickness not being greater
than 0.01 of an inch. Its colour inter-
mediate between that of silver and tin,
and is not altered by the air. It is nearly
as hard as iron. Its specific gravity is
8.279, and when fo 8.666.

The species of nickel ores are, ita alloy
with arsenic, and a little sulphur and its
oxide. i

The first is the most abundant, and the
one from which nickel is usually extract-
ed. Itisknown to mineralogists by the
name of kupfer-nickel, or copper-nickel,
from its colour and appearance. It oc-
curs generally massive and disseminated ;
its colour is copper-red of various shades;
its lustre is weakly shining, and metallic ;
it is perfectly opaque; its fracture is un-
even; itis hard, has no malleability, but
is not easily broken ; its specific gravity
is from 6.6 to 7.5. Urged by the flame
of the blow-pipe, it gives vapours with a
strong arsenical odour, and melts with
difficulty. It dissolves in acids, giving a
green solution. Bergman found it to be
composed of nickel, iron, cobalt, arsenic,
and sulphur. Vauquelin regards it as es-
sentially an alloy of nickel and arsenic,
the iron, cobalt, and sulphur, being acci-
dental.

The other syecies, the oxide of nickel,
occurs generally as an incrustation, some-
times also disseminated, of a friable tex-
ture and earthy agpearance; of an apple
green colour, without lustre. Itisnot al-
tered by the heat of the blow-pipe ; but
when mixed with borax gives to it a yel-
lowish red colonr. lts solution in acids
is of & green colour. 1t occurs generally
with kupfer-nickel, or with certain co-
balt ores. It is also contained in small
quantities in a fossil of the siliceous ge-
nus, chrysoprase, to which it communi-
cates an apple-green colour.

Nickel is extracted from the kupfer-
nickel, but itis extremely difficult tofree
it entirely from the metals with which it
is agsociated. The process given by Che-
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nevix is the most simple. The metal ob-
tained from kupfer-nickel, by roasting and
fusion with three times its own weight of
black fluzx, is dissolved in nitric acid, the
solution being boiled, so that the arsenic
Ppresent receiving oxygen from ‘the acid
may be converted into arsenic acid ; a so-
lution of nitrate of lead is then dropped
in, and the liquor evaporated by a ver{
gentle heat, but not quite to dryness. Al-
cohol pouredinto thissolution precipitates
every salt but the nitrate of nickel, which
has been formed by the double decompo-
sition of the arseniate of nickel and the
nitrate of lead. The alcohol of the solu-
tion of nitrate of nickel being evaporated,
the metallic salt is re-dissolved in water,
and decomposed by potash. The oxide,
well washed and dried, is reduced in an
Hessian crucible lined with lamp-black.
By the experiments that have been
made on nickel in its pure state, it ap-
pears to be proved that it is of
magnetic power, and that therefore iron
is not the only metal to which it belongs.
The magnetic properties of nickel had
often been observed ; but as, in the usual
processes by which it is obtained, it is al-
ways alloyed with iron, it was concluded,
with probability, that the magnetism it
exhibited was owing to the presence of
that metal. Since methods, however,
have since been discovered of obtainin
nickel in a purer state, the error of this
conclusion has been discovered. The
effect of the magnet on it is very little in-
ferior to that which it exerts on iron ; and
the metal “itself becomes magnetic by
friction with a magnet, or even by beat-
ing with a hammer. Magnetic needles
have even been constructed of it in
France, and have been preferred to those
of steel, as resisting better the action of
the air. The nickel preserves its mag-
netic property when alloyed with cop-
er, though it is somewhat diminished ;
a small portion of arsenic it is com-
pletely destroyed.
Nickel is extremely fusible; its fusing
point being higher than that of iron.
This metal 13 oxyded by exposure to
the atmospheric air at a high tempera.
ture, though with difficulty. Its oxide is
more easily obtained by exposure to heat
with nitre ; it is of an apple-green colour,
and is obtained likewise of this colour by
recipitation from some of its saline com-
inations. 1t appears to be the oxide at
the minimum of oxydement ; at least, ac-
cording to the experiments of Thenard,
another oxide can be formed more high-
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Iy o It may be obtained by expos-
ing the green oxide to ared heat, or by
heating it with oxymuriatic acid. It ap-
pears, therefore, to be too highly oxydiz-
ed to be capable of directln{ combining
with any of the acids. According to Rich-
ter, oxide of nickle is reduced by heat
alone ; and the only difficulty experienc-
ed is the intensity of the heat required to
fuse the metal.

Nickel is oxydized and dissolved by a
number of acids; its solutions being ge-
:;;-dly of agreen colour, and crystaliz-

e

The salts of nickel are decomposed by
the alkalies, and the oxide, more or less
free from the acid, is thrown down. If
the alkalies are added in excess, they re-
dissolve it: and with ammonis, in parti-
cular, soluble triple salts are formed. Pot.
ash and soda dissolve even a small quan-
tity of its pure oxide; ammonia dissolves
it in a much T quantity. -

Nickel combines with sulphur by fu-
sion. The compound has a yellow colour
with some brilliancy. It is brittle and
hard, and burns when stron%-ly heated in
contact with the air. Nickel is also dis-
solved by the alkaline sulphurets.

With phosphorus, nickel unites, either
b{ projecting the phosphoruson the nick-
el at a high temperature, or by heating
together phosphoric acid and nickel with
a little charcoal. The nickel increases in
weight one-fifth. The compound is of a
white colour with metallic lustre, and ap-
pears composed of a congeries of prisms.

Nickel forms alloys with a number of
the metals; but our knowledge of these
combinations is very imperfect.

NICOTIANA, in botany, tebacco, a ge-
nus of the Pentandria Monogynia class
and order. Natural order of Luridz. So-
lanez, Jussieu. Essential character: co-
rolla funnel form, with a plaited border ;
stamina inclined; capsule two-valved, two-
celled. There are seven species, of which
N. rustica, English tobacco, seidom rises
more than three feet in height, having
smooth alternate leaves upon short foot-
stalks; flowers in small loose bunches on
the top of the stalks, of a yellow colour,
sppearing in July, which are succeeded
by roundish capsules, ripening in the au-
tamn. Sir Walter Raleigh, on his return
from America, is said to have first intro-
duced the smoking of tobacco into Eng-
Iand. 1In the house in which he lived, at
Islington, are his arms, with a tobacco
plant on the top of the shield. It is re-
markable, that tobacco has prevailed over
the original name, petum, in all the Eu-
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ropean lan , with very little varia-
tion, and e\F::ﬁ‘ Tartary and Japan. To~
bacco is derived from the island Tobago.
Petum is the Brasilian name.

NICTITATING membrane, in compars-
tive anatomy, a thin membrane, chiefly
found in the bird and fish kinds, which co-
vers the eyes of these animals, shelterin
them from the dust, or from too mucE
light ; yet is so thin and pellucid, that
they can see pretty well through it.

NIDUS, among naturalists, signifies a
nest, or proper repository for the eggsof
birds, insects, &c. wherein the young of
these animals are hatched and nursed.

NIEUWENTYT, (Bzrxamp), in bio-
graphy, a celebrated Dutch philosopher
and mathematician,inthe seventeenthand
early part of the eighteenth century, was
the son of a minister of Westgraafdyk, in
North Holland, where he was born in the
year 1654. He afforded early indications
of a nius, and a love of learning,
which his fathertook care to encourage,by
giving him the advantages of an excellent
education. He was desirous of becoming
acquainted with all the branches of know-
ledge ; but he had the ‘Yrudence and sa-
gacity to proceed gradually in his acquire-
ments, and to make himself master of one

_science, before he directed his attention

to another. It was his father’s wish, that
he should be educated to his own profes-
sion ; but when he found that his son was
disinclined to such a destination, he very
properly suffered him to follow the bent
of his own genius. The first science to
which yoang Nieuwentyt particularly di-
rected his study was logic, in order to fix
his imagination, to form his judgment, and
to dcquire a habit of right reasonin?; and
in this science he grounded himself upon
the principles of Des Cartes, with whose
philosophy he was greatly delighted. In
the next place, he engaged in the study
of the mathematics, with the various de-
partments of which he became intimately
conversant.

He then entered upon the study of me-
dicine, and the branches of knowledge
more immediately connected with that
science : and he afterwards went through
a course of rending on jurisprudence. In
the study of all these sciences he succeed-
ed so well, as deservedly to acquire the
character of a good philosopher, a good
mathematician, and an able, just magis-
trate. From his writings it also appears,
that he did not permit his various subjects
of inquiry to divert his thoughts from a
due attention to the great and fundamen-
tal principles of natural and revesled reli-
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gion. He was naturally of a grave and
serious dispesition ; but at the same time
a very affable and agreeable companion.
So enguging were his manners, that they
conciliated the esteem of all his acquaint-
ance; by which means he frequently drew
over to his opinion, those who differed
widely from him insentiment. With such
a character, he acquired great credit and
influence in the council of the town of
Puremerende, where he resided: and also
in the states of that province, who re-
spected him the more, because he never
engaged in any cabals or factions, but re-
commended himself only by an open,
manly, and upright behaviour. Had be
aspired after some of the higher offices of
overnment, there is no doubt but that
is merits would have secured to him the
suffrages of his countrymen; yet he pre-
ferred to such honours the cultivation of
the sciences, contenting himself with be-
ing counsellor and burgomaster, without
courting or accepting any other posts,
which might interfere with his studies.
He died in 1718, at the age of 63, having
been twice married. He was the author
of various works, among which are,
“ Considerationes circa Analyseos ad
quantitates Infinite parvas applicata Prin-
cipis, &e.” 1694, octavo ; in which he pro-
posed some difficulties on the subject of
the analysis of infinitessimals. ¢ Analysis
Infinitorum, seu Curvilineorum proprie-
tates, ex Pol{gonorum deductz,” 1696,
quarto; which is a sequel to the former,
with attempts to remove those difficulties.
“ Considerationes Secundz circa Calculi
Differentialis Principix, et Responsio ad
Virum nobilissimum G. G. Leibnitium,
&c.” 1696, quarto; occasioned by an attack
of Leibnitz on the author’s “ Analysis,” in
the Leipsic Journal for 1695. ‘A Trea-
tise on the new Usc of the Tables of
Sinesand Tangents,” 1714. ¢ The proper
Use of the Contemplation of the Uni-
verse, for the Conviction of Atheists and
Unbelievers,” 1715, quarto; of which a
French translation was published at Pa-
ris, in 1725, quarto, entitled * L’Exist.
-ence de Dieu demontrée par les Mer-
veilles de Ia Nature :* and also an English
one at London, in 1716, in three volumes,
octavo, under the title of “ The Religious
Philosopher, or, the right use of contem-
plating the Works of the Creator.” A
_memorr, inserted in a Dutch journal, en-
titled “ Bibliotheque de I’Eurupe,” for
the year 1716, in defence of the preced-
ing work against a criticism of M. Ber-
nard, in the * Nouvelles de 1a Repub-
lique des Lettres.” A Letter to M.
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Bothnia de Burmania, on his Article con-
cerning Meteors,” inserted in the “ Nou-
velles ﬁitter. du 22 Avril, 1719:” and
about a month before his death, he put
the finishing hand to an excellent re-
futation of Spinoza, which was pub-
lished in Dutch at Amsterdam, in 1720,
quarto,

NIGELLA, in botany, fenne! flower, a
genus of the Polyandria Pentugynia class
and order. Natural order of Multisilique.
Ranunculacez, Jussicu. Essential charac-
ter: calyx none; petals five; nectary
five, two-lipped, within the corolla; cap-
sule as many, connected. There are five
species; these. are annual herbaceous
plants, with pinnate or bipinnate leaves,
and linear leaflets; flowers terminating,
in some species surrounded with a five-
leaved calyx like multifid involucre.

NIGHT, that part of the natural day
during which the sun is underneath the
horizon ; or that space wherein it is dus-
ky. Night was originally divided by the
Hebrews, and other eastern nations, into
three parts, or watchings. The Romans,
and afterwards the Jews from them, di-
vided the night into four parts, or watch-
es, the first of which began at sun-set, and
lasted till nine at night, according to our
wng of reckoning ; the second lasted till
midnight; the third till three in the morn.
ing; and the fourth ended at sun-rise.—
The ancient Gauls and Germans divided
their time not by days but by nights; and
the people of Iceland and the Arabs do
the same at this day. The like is also ob-
served of our Saxon ancestors.

NIGHTINGALE. See MoTacrira.

NIGRINE, in mineralogy, a species of
the Menachine genus. Colour, dark
brownish-black, passing to velvet-black ;
it occurs in larger and smaller angular
grains; specificgravity 4.5. Itisnot attract-
ed by the magnet; it is infusible per se,
but with borax it melts with a transparent
hyacinth red globule ; it yields its mena-
chine to acid of sugar. This species is
found in Transylvania, consisting of yel-
low sand, intermixed with fragments of
granite, gneiss, and mica-slate, and from
which gold is obtained by washing. 1t
comes to us commonly intermixed with
grains of precious garnet, cyanite, and
common sand. Its name is derived from
its black colour; it is distinguished from
menachanite by its stronger lustre, supe-
rior hardness, the colour of the streak, as
well as by its not being in the smallest de-
sree affected by the magnet, which also

istinguishes is from iron-sand. 1Its con-
stituent parts are,
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Osxide of menachine . . . .

Oxideofiron . . . . . . . 14

Oxide of manganese . . . . 2
100
==

NILOMETER, sometimes called M-
2cope, an instrument used among the an-
cients to measure the height of the water
in the river Nile, in its periodical over-
flowings. It was first set up, it has been
asserted, by Joseph, during his govern-
ment in gpt. The measure of it was
sixteen cubits, this being the height to
which it must rise in order to insure the
fruitfulness of the countrfv.

NINTH, in music, an interval, contain-
ing an octave and a tone; also & name
given to the chord, consisting of a com-.
mon chord, with the eighth advanced one
note.

NIPA, in botany, a genus of the Appen-
dix Palmzclass. Natural order of Palmz
or Palms. Essential character: male,
spathe; corolla six-petalled: female,
spathe : corolla none ; drupes angular.
There is but one species, viz. N. fruticans,
the young palm, is witheut the trunk;
but in the adult state, it is some feet in
height; leaves pinnate; pinnastriated,

ined and smooth ; flowers male and
female on the same palm; but distinct on
different peduncles : males several, late-
ral, inferior, on dichotomous peduncles,
inspikes: females terminating, aggregate

in a globular head, sessile. It is a native -

of Java and other islands in the East In-
dies, where the leaves are used for cover-
ing houses and making mats. The fruit is
eaten both raw and preserved.

NIPPLES, in anatomy. See Maxaany
gland.

NISI PRIUS, a commission directed to
the ju of assize, empowering them
to try all questions of fact issuing out of
the courts at Westminster, that are then
ready for trial by jury. The original of
which name is this : all causes commenced
in the courts of Westminster-hail are, by
course of the courts, appointed to be tried
on & day fixed in some er or Michael-
mas term, by a jury returned from the
wn mvhhere the cause of action arises;

t with this proviso, misi prius justiciarii
ad asrisas capemlaammn’:n that is, un-
leas, before the day prefixed, the judges
of agsize came into the county in ques-
tion, which they always do in the vaca-
tion preceding each Easter and Michael-
mas term, and there try the cause; and
then upon the return of the verdict given
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by the juryto the court above, the judges
there give judgment for the y for
whom the verdict is found. All trials at
law, in the civil courts, and at the assizes,
are tried by this process, and are called
trials at Nisi Prius. .

NISSOLIA, in botany, so named in ho-
nour of Guill. Nissole, M. D. of Montpel-
Her; a genus of the Diadelphia Decan-
dria class and order. Natural order of
Papilionacez, or Leguminosz. Essential
character: calyx five-toothed; capsule
one-seeded, ending in a ligulate wing.
There are two species, viz. N, arborea,
tree nissolia ; and N. fruticosa, sbrubby
nissolia ; both natives of Carthagena, in
woods and coppices.

NITIDULA, in natural history, & genus
of insects of the order of Coleoptera. An-
tennz clavate, the club solid, and nearly
orbicular; shells margined; head pro-
minent; thorax flattened, margined.
There are about forty-two species enu-
merated by Gmelin, separated into sec-
tions according to the form of the lip. A.
Lip cylindrical. B. Lip square. N. bi-
pustulata is oval, black; shells with a
red dot. It inhabits Europe and Ame-
2(:., and lives on carcases, meat, bacon,

c.

NITRARIA, in botany, a genus of the
Dodecandria Monogynia class and order.
Natural order of Ficoidez, Jussieu. Es-
sential character : calyx five-cleft ; corol.
1a five-petalled, with the petals arched at
top : stamina fifteen or more ; drupe one-
seeded. There is but one species, viz.
N.schoberi. Thick-leaved Nitraria.

NITRATES, in chemistry, saltsformed
of the nitric acid, and alkalies, earths,
&c. They possess the following proper-
ties : soluble in water, and capable of
crystallizing by cooling; when heated to
redness with combustible bodies, a vio-
lent combustion and detonation is pro-
duced : sulphuric acid disengages from
them fumes which have the odour of ni.
tric acid : when heated with muriatic
acid, oxymuriatic acid is driven off: they
are decomposed by heat, and yield at first
oxygen There are twelve nitrates,
of which the most important is the ni.
trate of potash, or nitre: this salt,
known also by the name of salt-petre, is
produced naturally in considerable quan-
tities, particularly in Egypt, and has been
known from time immemorial. Roger
Bacon mentions it under the name of ni-
tre, in the thirteenth centu?'. The im-
portance of this substance for the pur-
poses of war has led chemists to seek
the best means of preparing it, especial-
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as nature has not laid up large mags-
azines of it, as she has of other salts. It is
now ascertained, that nothing more is
necessary for the production of nitre than
a basis of lime, heat, and an open, but
not too free, communication with dry at-
mospheric air. When these circum-
stances combine, the acid is first formed,
and afterwards the alkali. See Nitmic
acid.

NITRE. See Nitaarzs. Nitre is
found abundantly on the surface of the
esrth, in India, South America, South
Africa, and even in some parts of Spain.
In Germany and France it is obtained by
means of artificial nitre-beds. These
consist of the refuse of animal and vege-
table bodies, undergoing putrefaction,
mixed with calcareous and other earths.
It has been ascertained, that if oxygen

be presented to azote at the instant of
its disengagement, nitric acid is formed.
‘This seems to explain the origin of the
acid in these beds. The azote, disen-
from these putrefying animal sub-
stances, combines with the oxygen of the
air. The potash is probably furnished,
partly at least, by the vegetables and the
soil. The nitre is extracted from these
beds, by lixiviating the earthy matters
with water. This water, when sufficient-
ly impregnated, is evaporated, and a
brown-coloured salt obtained, known by
the name of crude nitre. It consists of
nitre, common salt, nitrate of lime, and
various other salts. The foreign salts are
either separated by re%eated crystalliza-
tions, or by washing the salt repeatedly
with small quantitics of water: for the
foreign salts being more soluble, are
taken up first. Nitre, when slowly eva-
porated, is obtained in six.sided prisms,
terminated by six-sided pyramids; but
for most purposes it is preferred in an
jrregular mass, because in that state it
contains less water. The specific gravity
of nitre, as ascertained by Dr. Watson, is
1.9. Its taste is sharp, bitterish, and
cooling. It is very brittle. It is soluble
in seven times its weight of water, at the
temperature of 60°; and in rather less
than its own weight of boiling water.
‘When exposed to a strong heat it melts,
and congeals by cooling into an opaque
mass, which has been called mineral ¢
tal. Whenever it n:]el?, ;: begins to dis-
engage oxygen; and, eeping it in a
reg’hseat, abgoeﬁt a third%f itspwgi ht of
that gas may be obtained: towards the
end of the process azotic gas is disengag-
ed. If the heat be continued long enougl
the salt is completely decomposed, and
‘pure potash remains behind. It deto.
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nates more violently with combustible bo-
dies than any of the other nitrates. When
mixed with one-third part of its weight of
charcoal, and thrown into a red-hot cru-.
cible, or when charcoal is thrown into
red-hot nitre, detonation takes place, and
one of the most brilliant combustions that
can be exhibited. The residuum is car-
bonate of potash. A still more violent
detonation takes place, if phosphorus is
used instead of charcoal. Nitre oxydizes
all the metals at ared heat. The compe-
sition of nitre, according to Kirwan, ig

Acd . . . . 4

Potash .« . 518

Water i . 42
100.0

. Nitre furnishes all the nitric acid in all
its states, employed either by chemists or
artists: it is obtained by decomposing it
by means of the sulphuric acid. When
burnt with tartar, it yields a pure carbon-
ate of potash. In the assaying of various
ores it is indispensable, and is equally ne-
cessary in the analysis of many vegetable
and animal substances. But one of the
most important compounds, formed by
means of nitre, is gunpowder, which has
completely changed the modern art of
war. The discoverer of this compound,
and the person who first thought of ap-
tlying it to the purposes of war, are un-

nown. It is certain, however, that it
was used in the fourteenth century.—
From certain archives, quoted by Wieg-
leb, itappears that cannons were employ-
ed in Germany before the year 1572. No
traces of it can be found in any European
author, previous to the thirteenth centu-
g; but it seems to have been known to

e Chinese long before that period.—
There is reason to believe that cannons
were used in the battle of Cressy, which
was fought in 1346. They seem even to
have been used three years earlier at the
siege of Alfesim; but before this time,
they must have been known in Germany,
as there is a piece of ordnance at Amberg,
on which isinscribed the year 1303. Ro-
ger Bacon, who died in 1292, knew the
properties of gunpowder: but it does
not follow thathe was acquainted withits
spplication to fire-arms. See Guxrow-
per. When three parts of nitre, two
parts of potash, and one part of sulphur,
all previously well dried, are mixed toge-
therin a warm mortar, the resulting com-

ound is known by the name of fulminat-
ing powder. If a littlc of this powder be
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n, and placed

ut into an iron upon

urning coals, or held above the flame of
a antze, it

raduslly blackens, and
at last melts. At that instant it explodes
with a very violent report, and a strong
impression is made upon the bottom of
the spoon, as if it had been pressed
down very violently. This sudden and
violent combustion is occasioned by the
rapid action of the sulphur on the nitre.
B{ the m:rpliation of the heat, the sul-
phur form a sulphuret, which
s combustible at a lower te‘rrobably
than even sulphur. Sulphurated hydro-
gen gas, azotic gas, and perhaps also sul-
phurous acid gas, are disengaged almost
instantaneously. It is to the sudden sc-
tion of these on the surrounding air that
the report is to be ascribed. Its loudness
evideml{ depends upon the combustion
of the whole powder at the same instant,
which is secured by the previous fusion
that it undergoes; whereas the grains of
gunpowder burn in succession. A mix-
ture of equal parts of tartar and nitre,
deflagrated in acrucible,is known by the
name of white flux. It is merely & mix-
ture of carbonate of potash, with some
pure . When two parts of tartar,
and one of nitre, are deflagrated in this
manner, the residuum is called black flux,
frem its colour. It is merely a mixture of
charcoal and carbonaste of potash.

Nitre is much used in medicine, in fe-
vers as a cooling remedy, and as a diu-
retic in urinary affections. It is employ-
ed also in many amts, as in dyeing ; and in
domestic economy, for the preservation
of animal substances used for food. To
these substances it imparts a red colour.
Sce Ni1Trous acid; also GuxrowbpzR.

NITRIC acid. The two principal con-
stituent parts of our atmosphere, when in
certain proportions, are capable, under
particular circumstances, of combinin,
chemically, into one of the most powerful
acids, the nitric, which consists,according
to Mr. Davy, of 70.5 of oxygen, and 29.5
of azote, or nitrogen. If these gases be
mixed in this proportion in a glass tube,
about a line in diameter, over mercury,
and a series of electric shocks be passed
through them for some hours, they will
form nitric acid;; or, if a solution of pot-
ash be present with them, nitrate of pot-
ash will be obtained. The constitution of
this acid may be further proved, analyti-
cally, by driving it through a red-hot por-
celain tube, as talnuit will be decomposeﬁ
into oxygen and nitrogen gases. Fora
pncﬁcalgepnrposcs, however, the nitric
acid i;. obtained from nitrate of potash,
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ﬁqg which it is expelled by sulpburic
aci

Four parts of pure nitrate of potash,
coarsely powdered, are to be putintoa
glass retort, and three parts of concen-
trated sulphuric acid cautiously added,
taking care to avoid the fumes that arise,
which is best done by standing in a cur-
rent of air, to convey them up the chim-
ney. .Lfoilll‘:;e the retort a J‘ubuloted re-
ceiver capacity, with an adopter
interposed, and lute the junctures wﬁh a
mixture of pipe-clay, sifted sand and cat
tow. In the tubulure fix with fat lute a
glass tube, terminating in another large
receiver, in which is a small quantity of
water; and if you wish to collect the

ous products, let a bent glass tube

m this receiver communicate with a
pneumatic trough. Apply heat to the re-
ceiver by means of asand bath. The first
product that passes into the receiver is
generally red and fuming; but the ap-
pearances gradually diminish, till the acid
comes ov;:ﬁnle, and even colourless, if
the materials used were clean. After
this it again becomes more and more red
and fuming, till the end of the operation ;
and the whole mingled together will be
of a yellow or orange colour.

In the large way, and for the purposes
of the arts, extremely thick cast iron or
earthen retorts are usually employed, to
which an earthen head is adapted, and
connected with a nnie of proper con-
densers. The strength of the acid too is
varied, by putting more or less water in
the receivers. The nitric acid thus made
generally contains sulphuric acid,and also
muriatic, from the impurity of the nitrate
employed. If the former, a solution of
nitrate of barytes will occasion a white
precipitate : if the latter, nitrate of silver
will render it milky. The sulphuric acid
may be separated by a second distillation
from very pure nitre, equal in weight to
an eighth of that originally employed ; or
by precipitating with nitrate of Earytec,
decanting the clear liquid, and distillin
it. The muriatic acid may be sep-ntcs
by proceeding in the same way with ni-
trate of silver, or with li e, decanting
the clear liquor, and redistilling it, leav-
ing an ej or tenth part in the retort.

e acid for the last process should be
condensed as much as possible, and the
redistillation conducted very slowly ; and
if it be stopped, when half is come over,
beautiful crystals of muriate of lead will
be obtained on cooling the remainder, if
litharge be used, as M. Steinacher informs
us 1.3 who also adds, that the vessels should
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be made to fit tight by griading, as any
lute is liable to contaminate th:s;rroduct.
As this acid still holds in solution more
or less nitrous gas, it is not, in fact, nitric
acid, but a kind of nitrous : it is therefore
necessary to put it into a retort, to which
a receiver is added, the two vessels not
being luted, but merely joined by paper;
and to apply a very gentle heat for several
hours, changing the receiver as soon as it
is filled with red vapours. - The nitrous
gas will thus be expelled, and the nitric
acid will remain in the retort, as limpid
and colourless as water. 1t should be
kept in a bottle secluded from the light,
otherwise it will lose ‘rart of its oxygen.
The strongest acid that Mr. Kirwan
could procure at 60° was 1.5543, which
by his calculation contained .7354 of real
acid; but Rouelle professes to have ob-
tained it of 1.583. It is observable, that,
on comparing the tables of Kirwan and
Davy, the aerifdrm acid appears to con-
tain a considerable portien of water more
than that which is combined with soda to
form the nitrate. .
Nitric acid should be of the specific
gravity of 1.5, or a little more, and co-
lourless. It boils at 248°, and may be dis-
tilled without any essential alteration.
Exposed to the air, it absorbs moisture.
If two parts be suddenly diluted with one
of water, the temperature will rise to
about 112°; but the addition of more wa-
ter to this diluted acid will lower its tem-
rature. It retains its oxygen with little
orce, 50 that it is decomposed by all com-
bustible bodies. Brought into contact
with hydrogen gas at a high temperature,
a violent detonation ensues, so that this
must not be done without great caution.
It inflames volatile oils, such as those of
turpentive and cloves, when suddenly
poured on them : but to perform this ex-
periment with safety, the acid must be
poured out of a bottle tied to the end of
a long stick, otherwise the operator’s
face and eyes will be greatly endangered.
If it be poured on perfectly dry charcoal
powder, it excites combustion, with the
emission of copious fumes. By boiling it
with sulphur it is decomposed, and its
oxygen, uniting with the sulpbur, forms
suinburicacid. Chemistsingeneralagree,
that it acts very powerfully on almost all
the metals: But Baume has asserted, that
it will not dissolve tin; and Dr. Wood.
housc of Pennsylvania affirms, thatina
highly concentrated and pure state it acts
not at all on silver, copper, or tin, though
with the addition of a little water its ac-
tion on them is very powerful. He does

not mention the specific gravity of this
scid: he only says, that it was prepared
by first expelling the water of crystalliza-
tion from nitre by heat, and then decom-
posing this nitre by means of strong sul-
pburic acid.

The nitric acid is of considerable use
in the arts. It is employed for etching
on copper, as a solvent of tin, to form
with that metal 2 mordant for some of the
finest dies; in metallurgy and assaying ;
in various chemical processes, on account
of the facility with which it parts with
oxygen aud dissolves metals; in medi-
cine as a tonic, and as a substitute for
mercurial preparations in syphilis and af-
fections of the liver; as also in the form
of vapour, to destroy contagion. For the

urposes of the arts it is commonly used
1a a diluted state, and contaminated with
the sulphuric and muriatic acids, by the
name of aqua fortis. This is generally
prepared by mixing common nitre withan
equal weight of sulphate of iron, and balf
its weight of the same sulphate calcined,
and distilling the mixture : or by mixing
nitre with twice its weight of dry pow-
dered clay, and distilling in a rceverbera-
tory furnace. Two kinds are found in the
shops, one called double aqua fortis,
which is about half the stre of nitric
acid ; the other simply aqua fortis, which
is half the strength of the double.

A compound made by mixing two parts
of the nitric acid with one of munatic,
kaown formerly by the name of aqua re-
gia, and now by taat of nitro-muriatic
acid, has the property of dissolving gold
and platina. On mixing the two acids,
heat is given out, an effervescence tukes
place, oxygenated muriatic acid gas is
evolved, and the mixture acquires an
orange colour. Thisis likewise made by
adding ually to an ounce of powder-
ed muriate of ammonia, four ounces of
double aqua fortis, and k::ring the mix-
ture inasand-heat till the salt is dissolved ;
taking care to avoid the fumes, as the ves-
sel must be left open: or by distilling
nitric acid with an equal weight, or rather
more, of common salt.

With the different bases the nitric acid
forms nitrates.

The nitrate of barytes, when perfectly
pure, is in regular octaedral crystals,
though it is sometimes obtained in small
shining scales. It may be prepared by
uniting barytes directly with nitric acid,
or by decomposing the carbonate of sul-
phuret of barytes with this acid. Ex-
posed toheat it decrepitates, and at length
gives out its acid, which is decomposed;
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but if the heat be urged too far, the ba-
is spt to vitrify with the earth of the
crucible. 1t is soluble in 12 parts of cold,
and 3 or 4 of boiling water. It is said to
exist in some mineral waters.
The nitrate of potash, is the salt well
known by the name of nitre, or salt-
petre. It is found ready formed in the
Past Indies, in Spain, in the kingdom of
-Naples, and elsewhere, in considerable
quantities ; but nitrate of lime is still
more abundant. Far the greater part of
the nitrate made use of is produced by a
combination of circumstances which tend
to compose and condense nitric acid. This
acid appears to be produced in all situa-
tions, where animal matters are com-
pletely decomposed with access of air,
and of proper substances with which it
can readily combine. Grounds frequent-
ly trodden by cattle, and impregnated
with their excrements, or the walls of in-
habited places where putrid animal va.
pours abound, such as slaughter-houses,
drains, or the like, afford nitre by lon,
exposure to theair. Artificial nitre beds
are made, by an attention to the circum-
stances in which this salt is produced by
nature. Dry ditches are dug, and cover-
ed with sheds, open at the sides, to keep
off the rain: these are filled with animal
substances, such as dung, or other excre-
ments, with the remains of vegetables,
and old mortar, or other loose calcareous
earth; this substance being found to be
the best and most convenient receptacle
for the acid to combine with. Occasional
watering, and turning up from time to
time, are necessary, to accelerate the
process, and increase the surfaces to
which the air may apply; but too much
moisture is hurtful. When a certain por-
tion of nitrate is formed, the process ap-
pears to go on more quickly : but a cer-
tain quantity stops it altogether, and after
this cessation, the materials will go on to
furnish more, if what is formed be ex-
tracted by lixiviation. After a 8-

of each, and a quantity of straw within
to prevent its being stopped up. Into
these the matter is put, together with
wood-ashes, either strewed at top, or add-
ed during the filling. Boiling water is
then poured on, and suffered to stand for
some time ; after which it is drawn off,
and other water added in the same man-
ner, as long an any saline matter can be
thus extracted. The weak brine is heat-
ed, and passed through other tubs, until
it becomes of considerable strength. 1t
is then carried to the boiler, and contains
nitre and other salts ; the chief of which
is common culinary sakt, and sometimes
muriate of magnesia.

It is the property of nitre to be much
more soluble in hot than cold water; but
common salt is very nearly as soluble in
cold as in hot water. Whenever, there-
fore, the evaporation is carried by boiling
to a certain point, much of the common
salt will fall to the bottom, for want of
water to hold it in solution, though the
nitre will remain suspended by virtue of
the heat. The common salt thus sepa-
rated is taken out with a perforated la-
dle, and a small quantity of the fluid is
cooled, from time to time, that its con-
centration may be known by the nitre
which chrystallizes in it. When the fluid is
sufficiently evaporated, it is taken out
and cooled, and great part of the nitre
separates in crystal; while the remaining
common salt continues dissolved, be-

_cause equally soluble in cold and in hot

water. Subsequent evaporation of the
residue will separate more nitre in the
same manner. .
This nitre, which is called nitre of the
first boiling, contains some common salt ;
from which it may be purified by solution
in a small quantity of water, and subse-
quent evaporation; for the crystals thus
obtained are much less contaminated with
common salt than before; because the
proportion of water is so much larger
with respect to the small quantity con-

sion of many months, more or less, ac-
cording to the management of the opera-
tion, in which the action of a regular
current of fresh air is of the greatest
importance, nitre is found in the mass,
If the beds contained much vegetable
matter, a considerable portion of the
nitrous salt will be common saltpetre ;
but, if otherwise, the acid will, for the
most part, be combined with the calcare-
ous earth. :

To extract the saltpetre from the mass
of earthy matter, a number of large casks
are prepared, with a cock at the bottom

tained by the nitre, that very little of it
will crystallize. For nice purposes, the
solution and crystallization of nitre are re-
peated four times. The crystals of nitre
are usually of the form of six-sided flat-
tened prisms, with diedral summits. fts
taste is penetrating; but the cold pro-
duced, by placing the salt to dissolve in
the mouth, is such asto predominate over
the real taste at first. Seven parts of
‘water dissolve two of nitre, at the tem-
perature of sixty degrees; but boiling
water dissolves its own weight. One
bundred parts of alcohol, at a heat of one
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hundred andseventy.six degrees, dissolve
only 2.9.

On being exposed to a gentle heat
nitre fuses ; and in this state being pour-
ed into moulds, so as to form little round
cakes, or balls, it is called sal prunells, or
crystal mineral. This at least is the way
in which this salt is now usually prepar-
ed, conformably to the directions of Boer-
haave ; though in most dispensatories a
twenty-fourth part of sulphur was direct-
ed to be deflagrated on the nitre, before
it was poured out. This salt should not
be left on the fire after it has entered in-
to fusion, otherwise it will be converted
into a nitrate of potash. If the heat bein-
creased to redness, the acid itself is de-
composed, and a considerable quantity of
tolerably pure oxygen gas is evolved,
succeeded by nitrogen.

This salt powerfully promotes the com-
bustion of inlammable substances. Two
or three partsmixed with one of charcoal,
and set on fire, burn rapidly; azote and

carbonic acid are given out, and a
small portion of the latter is retained by
the alkaline residuum, which was former-

ly called clyssus of nitre. Three parts
of nitre, two of subcarbonate of potash
and one of sulphur, mixed together in a
warm mortar, form the fulminating pow-
der; asmall quantity of which, laid on a
fire shovel and held over the fire till it
begins to melt, explodes with a loud sharp
noise. Mixed with sulphur and char-
coal, it forms gunpowder. See Guxrow-
DER.

Three parts of nitre, one of sulphur,
and one of fine saw-dust, well mixed,
constitute what is called the powder of
fusion. If a bit of base copper be folded
up and covered with this powder in
a walnut shell, and the powder be set on
fire with a lighted paper, it will deto-
nate rapidly, and fuse the metal into a
Ellloli;xle of sulphuret, without burning the

ell.

If nitrate of potash be heated in g re-
tort, with haif its weight of solid phospho-
ric or boracic acid, as soon as this acid
begins to enter into fision, it combines
with the potash, and the nitric acid is ex-
pelled, accompanied with a small portion
of oxygen gas and nitric oxide.

Silex, alumine, and barytes, decom
this salt in a high temperature by uniting
with its base, as was observed when
speaking of aqua fortis. The alumine
will effect this, even after it has been
made into pottery.

The uses of nitre are various. Beside
those already indicated, it enters into the

composition of fluxes, and is extensively
employed in metallurgy ; it serves to pro-
mote the combustion of sulphur in fabri-
cating its acid ; it is used in the art of dy-
ing ; it is added to common salt for pre-
serving meat, to which it gives ared hue;
it is an ingredient in some frigorific mix-
tures; and it is prescribed in medicine,
as cooling, febrifuge, and diuretic, and
some have recommended it, mixed with
vinegar, as a very powerful remedy for
the sea scurvy.
Nitrate of soda, formerly called cubic
or quadrangular nitre, approaches in its
roperties the nitrate of potash ; but dif-
ers from it in being somewhat more so-
luble in cold water, though less in hot,
which takes up little more than its own
weight; in beinginclined to attract mois-
ture from the atmosphere; and in crys-
tallizing in rhombs, or rhomboidal prisms.
It may be prepared by saturating soda
with the nitric acid, by precipitating ni-
tric solutions of the metals,or ofthe earths,
except barytes, by soda; by lixiviating
and crystallizing the residuum of common
salt, distilled with three-fourthsits weight
of nitric acid; or by saturating the mo-
ther waters of nitre with soda instead of
potash.

This salt has been considered as
useless; but professor Proust says, that
five parts of it with one of charcoal
and one of sulphur, will burn three
times as long as common powder, 80 as to -
formk:n economical composition for fire-
works.

Nitrate of strontian may be obtained in
the same manner as that of barytes, with
which it agrees in the shape of its crys-
tals, and most of its properties. It is
much more soluble, however, requiring
but four or five parts of water according
to Vauquelin, and only an equal weight
according to Mr. Henry. Boiling water
dissolves nearly twice as much as cold.
AIpliﬁ to the wick of a candle, or add-
ed to burning alcohol, it gives a deep red
colour to the flame. On this account it
might be useful, perhaps, in the art of
pyrotechny. .

Nitrate of lime, the calcareous nitre of
old writers, abounds in the mortar of
old buildings, patticularly those that have
been much exposed to animal effluvia, or

rocesses in which azote is set free.
ence it abounds in nitre beds, as was
observed when treating of the nitrate of
potash. It may also be prepared artifi-
cially, by pouring dilute nitric acid on
carbonate of lime. If the solution be
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boiled down to a syrupy consistence, and
exposed in a cool place, it crystallizes in
long prisms, resembling bundles of nee-
dles diverging from a centre. These are
soluble, according to Henry, in an equal
weight of boiling water, and twice their
weight of cold ; soon deliquesce on ex-
posure to the air; and are decomposed
at ared heat. Fourcroy says, that cold
water dissolves four times its weight, and
that its own water of lization is suf-
ficient to dissolve it ata boiling heat. Itis
likewise soluble in less than its weight of
alcohol. By evaporating the aqueous so-
lution to dryness, contiruing the heat till
the nitrate fuses, keeping it in this state
five or ten minutes, and then pouring it
into an iron pot previously heated, we
obtain Baldwin’s phosphorus. This, which
is, perhaps, more properly nitrate of lime,
be::F broken to pieces, and kept in a

hial closely stopped, will emit a beauti-

I white light in the dark, after having
been exposed some time to the rays of
the sun. At present no use is made

Prismatic
Fibrous
Compact 745

All these are com‘»letely deliquescent,
but they differ a little in solubility. Al-
cohol at 176° dissolves nearly 90.9 of its
own weight.

The chief use of this salt is for afford-
ing nitrous oxide on being decomposed
by heat. See nitrous oxide under the
"tff Gas. .

itrate of magnesia, magnesian nitre,
crystallizes in four—oide:i8 rhomboidal
prisms, with oblique or truncated sum-
mits, and sometimes in bundles of small
needles. Its taste is bitter, and very si-
milar to that of nitrate of lime, but less
pungent. Itisfusible, and decomposable
by heat, giving out first a little oxygen gas,
en nitrous oxide, and lastly nitric acid.
It deliquesces slowly. It is soluble in an
equal weight of cold water, and in but lit-
tle more hot, so that it is scarcely crystal-
lizable but by spontaneous evaporation.

The two preceding species are capable
of combining into a triple salt, an ammo-
niaco-m: ian nitrate, either by uniting
the two in solution, or by a partial de-
composition of either by means of the
base of the other. Thisis slightly inflam-
msable when suddenly heate«f : and by a
lower heat is decomposed, giving out oxy-
gen, azote, more water than it contained,
nitrous oxide, and nitric acid. The resi-

of this salt, except for drying some of
the gases by attracting their moisture ;
but it moifht be employed instead of the
nitrate of potash for manufacturing aqua-
fortis. .

The nitr;te ofl a:hnmonia possesses the
property of exploding, and being totall
decomposed, at the te%nperature gfﬁOO"y
whence it acquired the name of nitrum
flammans. The readiest mode of prepar-
ing it is, by adding carboyate of ammonia
to dilute nitric acid till saturation takes
place. If this solution be evaporated in
8 heat between 70° and 100°, and the eva-
poration not carried too far, it crystalli-
zes in hexaedral prisms, terminating in
very acute pyramids; if the heat rise to
2120, it will afford, on cooling, long fibrous
silky crystals : if the evaporation be car-
vied s0 far, as for the salt to concrete im-
mediately on a glass rod by cooling, it will
form a compact mass. According to Mr.
Davy, these differ but little from each
other, except in the water they contain,
their component parts being as follows :

- . 69.5 184 12.1
contains ) 5o"c ( ,mmoniad 19.3 S water< 82
Of acid 5. 7

19.8

duum is pure magnesia. It is disposed
to attract moisture from the air, but is
much less deliquescent than either of the
salts that compose it: and requires ele-
ven parts of water at 60° to dissolve it.
Boiling water tukes up more, so thatit
will crystallize by cooling. It consists of’
78 parts of nitrate of magnesia and 22 of
nitrate of ammonia.

From the activity of the nitric acid as
a solvent of earths in analyzation, the ni-
trate of glucine is better known than any
other of the salts of this new earth. Its
form is either pulverulent, or a tenacious
or ductile mass. Its taste is at first sac-
charine, and afterward astringent. It
grows soft by exposure to heat, soon
melts, its acid is decomposed into oxygen
and azote, and its base alone is left be-
hind. It is very soluble and very deli-
quescent.

Nitrate, or rather supernitrate of alu-
mine crystallizes, though with difficulty,
in thin, soft, pliable flakes. It isof an
austere and acid taste, and reddens blue
vegetable colours. It may be formed by
dissolving in diluted nitric acid, with the
assistance of heat, fresh precipitated alu-
mine, well washed, but not dried. 1t is
deliquescent, and soluble in a very small
portion of water. Alcohol dissolves its




NIT

ownweight. It is easily decomposed by

heat.

Nitrate of zircone was first discovered
by Klaproth, and has since been examin-
ed by Guyton-Morveau and Vauquelin.
Its crystals are small, capillary, silky
needles. ltstaste is astringent. It is casi-
ly decomposed by fire, very soluble in
water, and deliquescent. It may be pre-
pared by dissolving zircone in strong ni-
tric acid ; but,.like the preceding spe-
cies, the acid is always in excess.

Nitrate of ittria may be prepared ina
similar manner. Its taste is sweetish,
and astringent. It is scarcely to be ob-
tained in crystals; andif it be evaporated
by too strong a heat, the salt becomes
soft like honey, and on cooling concretes
into a stony mass. Exposed to the air it
deliquesces. :

NITRITES. Though these salts are
composed of nitrous acid and certain
bases, yet the only way of obtaining them
is by exposing a nitrate to a pretty strong
heat, till a quantity of the oxygen gas is
disen d from it: what remains is a
nitrate. These salts bave never been mi-
nutely examined; but it is inferred, from
the experiments that have been made,
that they are, in general, deliquescent,
very soluble in water, decomposable by
heat, and by exposure to the air they are
gradually converted into nitrates by ab-
sorbing oxygen.

NITROGEN. See Arnospazm:; also

s.

NITROUS acid. It bas already been
observed, that there is no such thing, pro-
perly speaking, as nitrous acid, or the
nitric base acidified with a minimum dose
of oxygen; but that the nitric acid is
capable of absorbing various portions of
nitric oxide, with which it parts very rea-
dily, so that, when in considerable quanti-
ty, it gives it out in the ordinary state of
t{e air, on mixing with which it assumes
the appearance of a very red vapour.
Hence it was formerly called fuming ni-
trous acid. It appears, however, to be
capable of combining with some at least
of the salifiable bases, so as to form a dis-
tinct genus of salts, that may be termed
nitrites. But these cannot be formed by
a direct union of their component parts;
beingobtainable only by exposing a nitrate
to a high temperature, which expels a
portion of its oxgen in the state of gas,
and leaves the remainder in the state of
a nitrite, if the heat be not urged so far,
or continued so long, as to effecta com-
plete decomposition of the salt. In this
way the nitrates of potash and soda may
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be obtained and perhaps those of barytes,
strontian. lime and magunesia The ni-
trites arc particularly characterized by be-
ing decomposable by all the acids, except
the carbonic, even by the nitric acid it-
self, all of which expel from it mtrous
acid. We are little acquainted with any
one except that of potash, which attracts
moisture from the air, changes blue ve-
getable colours to green, is sometimes
acrid to the taste, and when powdered
emits a smell of nitric oxide.

NiTROUS oride. See Gas.

NOBILITY, a quality that ennobles and
raises a person possessed of it above the
rank of a commoner. The origin of
nobility in Europe is by some referred to
the Goths ; who, after they had seized a
part of Europe, rewarded their captains
with titles of honour to distinguish them
from the common people. In Britain the
term nobility is restrained to degrees of
dignity above knighthood ; but every
where else nobility and gentility are the
same. The British nobility consists only
of five degrees, viz. that of a duke, mar-
quis, earl or count, viscount, and baron,
each of which see under their proper ar-
ticles. In Britain thesc titles are only con-
ferred by the King, and that by patent,
in virtue of which it becomes hereditary.
The _privileges of the nobility are very
considerable ; they are all esteemed the
King’s hereditary counsellors, and are
privileged from all arrests, unless for
treason, felony, breach of peace, condem-
nation in parliament, and contempt of the
King. They enjoy their seats in the House
of Peers by descent, and no act of parlia-
ment can pass without their concurrence :
they are the supreme court of judicature,
and even in crininal cases give their ver-
dict upon their honour, without being put
to their oath. In their absence they are
allowed a proxy to vote for them, and in
all places of trust are permitted to consti-
tute deputies, by reason of the necessity
the law supposes them under of attending
the King’s person; but no peer is to go
out of the kingdom without the King’s
leave, and when that is granted, he is to
return with the King’s writ, or forfeit
goods and chattels.

NOBLE, a money of account, contain-
ing six shillings and eight-pence. The
noble was anciently a real coin, struck in
the reign of Edward 1. and then called
the penny of gold ; but it was afterwards
called a rose noble, from its being stamp-
ed with a rose.

NOCTURNAL, something relating to
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the night, in contradistinction to diur-
nal

Necrusxar arch, in astronomy, the
arch of a circle described by the sun, or
a star, in the night.

NocTumwaL, semi, arch of the sun, is that
portion of a circle he passes over be-
tween the lower part of our meridian and
the point of the horizon, wherein he
arises ; or hetween the point of the hori-
zon, wherein he sets, and the lower part
of our meridian.

Nocrunxar, or NocTURLABIUN, 20 in-
strument chiefly used st sea, to take the
altitude or depression of some stars
about the pole, in order to find the lati-
tude and hour of the night. Some noc-
turnals are hemispheres, or planispheres,
on the plane of the equinoctial. Those
commonly in use among seamen are two;
the one adapted to the polarstar, and the
first to the guards of the little bear; the
other to the x::-smr, and the pointers
of the great 2

This instrument consists of two circu-
lar plates applied to each other. The

ater, which has a hundle to hold the
instrument, is about two inches and a half
diameter, and is divided into twelve
parts, agreeing to the twelve months, and
each month subdivided into every fifth
day ; and 30 as that the middle of the han-
dle corresponds to that day of the year
wherein the star, here regarded, has the
same right ascension with the sun. Ifthe
instrument be fitted for two stars the
bandle is made moveable. The upper
left circle is divided into twenty-four
equal parts, for the twenty-four hours of
the day, and each hour subdivided into
quarters. These twenty-four hours are
noted by twenty-four teeth, to be told in
the night. Those at the hours twelve
are dini;:‘guished by their length. In the
centre of the two circular plates is ad-
Jjusted a long index, moveable upon the
upper plate. And the three pieces, viz.
the two circles and index, are joined by
arivet, which is pierced through the cen-
tre with a hole, through which the star is
to be observed.

“ To use the Nocturnal,” turn the up-
per plate till the long tooth, marked
twelve, be sgainst the day of the month
en the under plate : then, bringing the
instrument near the eye, suspend it by
the handle, with the plane nearly parallel
to the equinoctial; and viewing the pole.
star through the hole of the centre, turn
the index about, till, by the edge coming
from the centre, you see the bright star
or guard of the little bear (if the instru-
ment be fitted to that star): then that
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tooth to the upper circle, underthe edge
of the index, is at the hour of the night
on the edge of the hour circle; which
may be known without a light, by count-
ing the teeth from the longest, which is
for the hour twelve.

NODE, in surgery, a tumour arising on
the bones, and usually proceeding from
some venereal cause; being much the
same with what is otherwise called exos-
tosis.

NODES, in astronomy, the two points
wherein the orbit of a planet intersects
the ecliptic, whereof the node, where the
planet ascends northwards, above the
plane of the ecliptic, is called the as-
cending nade, the northward node, and
the head of the Dragon, and is marked
thus § ; the other node, where the pia-
net descends to the south, is called the
descending node, the southward node, or
the Dragon’s tail, marked thus ¢§.

The line wherein the two circles inter-
sect, is called the line of nodes. It ap-
pears from observation, that the line of
the nodes of all the planets constantly
changes its place, and shifts its situation
from east to west, contrary to the order
of the signs; and that the line of the
moon’s nodes, by a retrograde motion,
finishes its oirculation in the compass of
nineteen years; after which time either
of the nodes, having receded from any
point of the ecliptic, returns to the
same again ; and when the moon is in the
node, she is also seen in the ecliptic.
If the line of nodes were immoveable,
that is, if it had no other motion than that
whereby it is carried round the sun, it
would always look to the same point of
the ecliptic, or would keep parallel to it-
self, as the axis of the e does.

From what has been said, it is evident
that the moon can never be observed
precisely in the ecliptic but twice in
every period, that is, when she enters
the nodes. When she is at her greatest
distance from the nodes, viz. in the points,
she is said to be in her limits. The
moon must be in or near one of the
nodes, when there is an eclipse of the san
or moon.

NOLANA, in botany, a genus of the
Pentandria Monogynia class and order.
Natural order of Asperifolez or Luridz.
Borraginez, Jussieu. Essential charac-
ter : corolla bell.shaped : style among the
germs; seeds five, berried, two-celled.
There is but one species, viz. N. protras-
tra, trailing nolana.

NOLLE equi, s used where the
plaintiff will proceed no farther in his
action, and may be as well before as after
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a verdict, and is stronger against the
phaintiff than a nonsuit, which is only a
default in appearance; but this is a Vo-
luntary acknowledgement that he has no
cause of action. In criminal cases it can
::lly be entered by the Attorney Gene-

NOLLET, (Joux AxTeoxY,) in biogra-
phy, a French ecclesiastic and celebrat-
ed natural philosopher in the eighteenth
century, was born at Pimpreé, in the dio-
cese of Noyon, in the year 1700. His
parents, who were persons of reputable
character, though of humble fortunes, as
they could not make him wealthy, deter-
mined to bestow on him the advantages of
a good education. With this view they
sent him to the college of Clermont in
the Beauvoisin, and rwards to Beau-
vais, where he laid a good foundation of
grammar learning, which encouraged
them to send him to Paris, in order to go
through a course of philosophy at that
university. It was their wish that he
should embrace the ecclesiastical profes-
sion, and young Nollet adopted without
repugnance the choice which they made
for him. From a very early age he had
shewn a taste for the study of natural
Ehilosophy, which had not yet become

is ruling passion; he was, therefore,
enabled to check himself in a pursuit,
which was likely to interfere with the
studies more appropriate to his destined
character, and gave himself up entirely
to the study of scholastic theology. Hav-
ing completed his academical course,
and passed with reputation through the
usual examinations,in 1728 he was admit-
ted to deacon’s orders, and soon became
a licensed preacher. This new occupa-
tion, however, did not wholly divert his
attention from the subjects of his early
inquiries, and they insensibly claimed
more and more of his time. At length
his inclination for the sciences became
irresistible, and he gave himself up to
the study of natural philosophy, with an
ardour to which the kind of privation in
which he had so long lived gave augment-
ed force. It was now his good fortune to
become known to M. du Fay and M.
Reaumur, and under their instructions
his talents were rapidly developed. By
the former he was received as an associ-
ate in his electrical researches; and the
latterresigned to him his laboratory. He
was also received into a Society of Arts,
established at Paris under the protection
of the Count de Clermont. In the year
1734, he accompanied M. D. du Fay, du
Hamel, and de Jussieu, on a visit to Eng-
land, where he had the honour of being

: NOL

admitted a foreign member of the Royal
Society, and he profited so well of this
visit, as to institute a friendly and literary
correspondence with some of the most
celebrated men in this country. Two
ears afterwards he made a tour to Hol-
and, where he formed an intimate con-
nection with s’Gravesande and Musschen-
broek. Upon his return to Paris, he re-
sumed a course of experimental philoso-
phy, which he commenced in 1735, and
which he continued to the year 1760.
These_courses of experimental physics
ve rise to the adoption of similar plans
in other branches of science, such as che-
mistry, anatomy, natural history, &c.

In the year 1738, the Count de Maure-
pas prevailed upon Cardinal Fleury to es-
tablish a public professorship of experi-
mental philosophy at Paris, and the Abbé
Nollet was the first person who received
the appointment. During the follow-
ing year, the Royal Academy of Sciences
appointed him adjunct mechanician to
that body ; and in 1742 he was admitted
an associate. In the year 1739, the King
of Sardinia being desirous of establishing
a professorship of Physics at Turin, gave
an invitation to the Abbé Nollet to per-
form a course of experimental philoso-
Ehy before the Royal Family, with which

e complied. From Turin he took a
tour to Italy, where he collected some
good obscrvations concerning the natural

istory of the counu;y. In the year 1744,
he had the honourof being called to Ver-
sailles, to give lessons in natural philoso-
phy to the Dauphin, at which the King
and royal family were frequently present.
By the excellence and amiableness of his
personal character, as well as by his sci-
entific talents, he recommended himself
to the confidence of his illustrious pupil,
who continued as long as he lived to ex-
press the greatest esteem for our philoso-
pher. Itisto be lamented that his libe-
rality did not prompt him to better the
mediocrity of his tutor’s fortune. 1In the
year 1749, the Abbé Nollet took a second
Journey into Italy, whence wonderful ac-
counts had been circulated throughout
Europe, of the communication of medi-
cinal virtues by electricity, which seem-
ed to be supported by numerous well-
attested facts. To examine into these
facts, and to be assured of their truth or
fallacy was one grand motive with our
author in_passing the Alrs at this time,
and in visiting tge gentlemen who had
published any accounts of those experi- .
ments. But though he engaged them to
repeat their experimentsin his presence,
and upon bimself, and though he made
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it his business to get all the information
which he could concerning them, he was
soon convinced that the pretended facts
were deceptions or exaggerations, and
that no method had been discovcred, by
means of which the power of medicine
eould by electricity be made to insinuate
itself into the human body. But these
wonders were not the only objects which
engaged our Abbé’s attention in this visit
to ltaly ; for his inquiries were extended
o all the branches of natural philosophy,
the arts, agriculture, &c. On his return
to France, through Turin, the king of
Sardinia made bim an offer of the order
of St. Maurice, which he thought it his
duty to decline, not having the permis-
sion of his own sovereign for accegting
it. In the year 1753, the king establish-
ed a professorship of experimental philo-
sophy at the Royal College at Navarre,
and nominated the Abbé Nollet to fill that
post. In the year 1757, the King bestow-
ed on him the brevet of master of natural
philosophy and natural history to the
younger branches of the royal family of
France ; and in the same year appointed
him professor of natural philosophy to
the schools of artillery and engineers.
Soon after this last preferment, he was
received a pemimr%:f the Royal Aca-
demy of Sciences. is celebrated and
laborious natural philosopher died in
1770, in the seventieth year of bis age,
regretted by the enlightened public, as
well as the numerous friends, whose at-
tachment he had secured by the amiable-
ness of his manners and the goodness of
his heart; and more especially regretted
by his poor relations, to whose relief and
comfort he always paid the most affec-
tionate attention. Besides the Royal So-
ciety of London, and the Royal Academy
of Sciences at Paris, he was a member of
the Tustitute of Bologna, the Academy of
Sciences at Erfurt, and other philosophi-
cal societies and acadeinies.

In addition to a multitude of papers in-
serted in the different volumes of the
* Memoirs of the Academy of Sciences,”
from the year 1740 to the year 1767, both
inclusive, the Abbé Nollet was the author
of “ Lessons on Experimental Philoso-
phy,” in six volumes 12mo. “ A Collec-
tion of Letters on Electricity,” 1753, in
three volumes, 12mo. * Enquiries into
the particular Causes of Electric Pheno-
mena,” 12mo. and “ The Art of making
Philosophical Experiments,” in three vo-
lumes, 123mo. Fromthe articles just enu-
merated, as well as an anecdote already
related in his life, it appears that Abbé
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Nollet paid particular attention to the
study of electricity; and it must be ac-
knowledged, notwithstanding the mis-
takes which he fell into upon the subject,
that his indefatigable industry and curious
experiments contributed materially to the
improvement of that science. The theory
of Afluences and Effluence of this philo-
sopher, which gained considerable atten-
tion in his time, may be seen in Priestley’s
Electricity.

NO.man’s land, 8 space in midships, be-
tween the aftcr-part of the belfry and the
fore-part of a boat, when she is stowed
upon the booms, as in a deep waisted
vessel. These booms are laid upon the
forecastle nearly to the quarter-deck,
where their alter-ends are usually sustain-
ed by a frame, called the gallows, which
consists of two strong posts, about six feet
high, with a cross piece reaching from
one to the other thwart ships, and serving
to support the ends of those booms,
masts, and yards, which lie in reserve, to
supply the place of others carried away,
&c. The above-named space is used to
contain any blocks, ropes, tackles, &c.
which may be necessary on the forecas-
tle, and probably derives the name of no-
man’s Jand from its situation, as being
neither on the starboard norlarboard side
of the ship, nor in the waist nor forecas-
tle, but being situated in the middle, par-
takes equally of all those places.

NOMENCLATURE, a catalogue of se-
veral of the most useful words in any lan-

age, with their significations, compiled
in order to facilitate the use of such words
to those, who are to learn the tongue:
such are our Latin, Greek, French, &c.
nomenclatures.

NOMINATIVE, in grammar, the first
case of nouns whichare declinable. The
simple position or laying down of a noun,
or name, is called the nominative case;
yet it is not so properly a case, as the mat-
ter or fground whence the other cases are
to be formed, by the several changes and
inflections given to this first termination,
Its chief use is to be placed in discourse
before all verbs, as the subject of the pro-
position or affirmation.

NONAGISMAL, in astronomy, the
90th degree of the ecliptic, reckoned from
the eastern term or poiot. The altitude
of the nonagesimal is equal to the angle
of the east, and, if continued,
through the poles of the ecliptic; whence
the altitude of the nonagesimal at a given
time, under a given elevation of the pole,
is easily found. If the altitude of the
nonagesimal be subtracted from 90°, the
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remainder is the distance of the nonage-
-simal from the vertex.

NONAGON, in mathematics, a figure
heving nine sides and angles. Ina regu-
lar nonagon, or that the sides and angles
of which are equal, if each side be 1, its

area will be 6.182, nearly=‘-; of the tan-

gent of 70° to the radius. .

NON claim, in law, where a person has
a demand upon another, and does not en-
force his claim within a reasonable time,
he is precluded by law from bringinﬁ his
action to enforce it : and where a creditor
neglects to make his claim upon a bank-
rupt’s estate within a certain period, he
will not be let in afterwards, 50 as to dis-
turb the dividend, and may lose his estate.

. Non-claim is generally applied to the pe-
riod of five years, after which a party is
barred by a fine. See LixiraTiON.

Nox est factum, is a plea where an action
is brought upon a bond, or any other
deed, and the defendant denies it to be
his deed whereon he is impleaded. In
every case where the bond is void, the
defendant fnay plead non est factum; but
where a bond is voidable only, he must
show the special matter.

NON pros, if the plaintiff in an action at
law neglect to deliver a declaration for
two terms after the defendant appears, or
is guilty of other delays or defaults,
against the rules of law, in any subse-
quent stage of the action, he is adjudged

not to pursue his remedy as he ought,

and thereupon a non-suit, or non -
tur, is entered, and he is then said to be
non prosed. '

Nox residence, is applied to those spiri-
tual persons who are not resident, but
absent themselves for the space of one
month together, or two months at several
times in one year, from their dignities or
benefices, which is liable to the penalties
by the statute ingt non-residence, 21
Henry VIIL c.13. But chaplains to the
King, or othgr great persons mentioned
in this statute, may be non-resident on
their livings ; for they are excused from
residence whilst they attend those who
retain them. .

Nox suit, where a person has com.
menced an action, and at the trial fails in
his evidence to support it, or has brought
e wrong action. There is this advant,
attending a non.suit, that the phin:iﬁ
though he pays costs, may afterwards
bring another action for the same cause ;
;hi he cannot doafter a verdict against

1m.
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NONCONFORMISTS, the same with
dissenters. See DissENTERS.

NONES, in the Roman calendar, the
fifth day of the months January, February,
April, June, August, September, Novem-
ber, and December; and the seventh of
March, May, July, and October. March,
May, July, and October, had six days in
their nones; because these alone, in the
ancient constitution of the year by Numa,
had thirty-one days a-piece, the rest hav-
ing only twenty-nine, and February thirty:
but when Czsar reformed the year, and
made other months contain thirty-one
days, be did not allot them six days of
nones. »

NORMAL, in geometry, signifies the
same with a perpendicular, and is used
for a line or plane that intersects another
perpendicularly.

NORROY, tzat is North Roy, Northern
King, in heraldry, the title of the third of
the three kings at arms, gr provincial
heralds. His jurisdiction lies on the north

side of the Trent, whence his name; as -

Clarencieux, on the south.

NOSE, the primary organ of smelling.
See AvaToXMY. .

NOSTOCK, the name of a vegetable
substance, which seems to differ from al-
most all others of the same kind. It isof
a greenish colour, partly transparent, and
of a very irregular figure. Ittrembles at
the touch, like jelly, but does not melt
like that. Itis 'Jound in all sorts of soils,
but most frequently in sandy ones, some-
times on the gravel of garden walks, usu-
ally after rain in the summer months.

NOSTRILS, in anatomy, the two aper.
tures or cavities of the nose through
which the air passes, and which serve to
convey odours, and to off the pituita
separated in the sinuses of the base of the
“NOT. cuilty, is the general 1

ilty, is the general issue or plea
of the defendant in aﬁ; criminal ll:ﬁoll’I or
prosecution ; as also in an action of tres-
pass, or upon the case for deceits and
wrongs; but not on adpmmise or assump-
sit. It is the usual defence, where the
pu}-lty complains of a wrongful injury done
to him.

NOTARY, is a person duly amnted
to attest deeds and writings; he ro-
tests and notes foreign and inland bills of
exchange, and promissory notes, trans-
lates languages, and attests the same, en-
ters and extends ship’s protests, &c.

NOTATION, in arithmetic and alge-
bra, the method of expressing numbers or
quantities by signs or characters, appro-
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priated for that purpose. See ArrTENE-
TIC.

There is one thing which deserves par-
ticular notice, in regard tothissubject, and
that is, the great advantage, that may re-
dound to science by a happy notation, or
expression of our thoughts. Itis owing en-
tirely to this, and the method of denoting
the several combinations of numbers, by
figuresstanding indifferent places,thatthe
most complicated operations in arithmetic
are managed with so much ease and dis-
patch. Nor is it less apparent that the
discoveries made by algebra are wholly
to be imputed to that symbolical lan-
guage made use of in it; for by this
means we are enabled to represent things
in the form of equations; smd by vari-
ously proceeding with these equations, to
trace out, step by step, the several par-
ticulars we want to know. Add to all
this, that by such a notation, the eyes and
imagination are also made subservient to
the discovery of truth ; for the thoughts
of the mind rise up and disappear, accord-
ing as we set ourselves to call them into
view; and, therefore, without some par-
ticular method of fixing and ascertaining
them as they occur, the retrieving them
when out of sight would be no less pain-
ful, than the very first exercise of deduc-
ing them one from another. As, there-
fore, we have frequent occasion to look™
back utﬁon the discoveries already made,
could these be no otherwise brought into
view than by the same course of thinking
in which they were first traced, so many
different attentions at once must needs
greatly distract the mind, and be attend-
ed with infinite trouble and fatigue. But
now, the method of fixing and ascertain-
ing our thoughts by a happy and well
chosen notation entirely removes all
those obstacles ; for thus, when we have
occasion to turn to any former discovery,
as care is taken all along to delineate
them in proper characters, we need only
cast our eye on that part of the process
where they stand expressed, which will
lay them at once open to themind in their
true and t&emxine form. By this means
we can e, at any time, a quick and
ready survey of our progress, and running
over the several conclusions already gain-
ed, see more distinctly what helps they
furnish towards obtaining those others
we are still in pursuit of. Nay, further,
as the amount of every step of the inves-
tigation lies before us, by comparin
them variously among themselves, an:
adjusting them one to another, we come at
length to discern the result of the whole,
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and are enabled to form our several dis-
coveries into an uniform and well con-
nected system of truths, which is the end
and aim of all our inquiries.

NOTES, in music, characters which
mark the sounds; . e. the elevations and
fallings of the voice, and the swiftness
and slowness of its motions. In general,
under notes are comprehended all the
signs or characters used in music, thougl-lh,
in propriety, the word only implies the
marks which denote the degrees of gra-
vity and acuteness to be given to each
sound.

NOTONECTA, in natural history, boar-

Sy, agenus of insects of the order Hemip-

tera. Snout inflected ; antennz shorter
than the thorax; four wings folded cross-
wise, coriaceous on the upperhalf; hind-
legs hairy, formed for swimming. There
are seventeen species, in two divisions,
viz. A. Lip elongated, conic. B. Conic,
spinous at the sides. N. Americana, grey,
behind black; tel deep black, with a
yellow dot each side at the base; snout
greenish at the base ; margin and tip of
the upper wings black; under wings
black. It inhabits North Armerica.

NOTOXUS, in natural history, a genus
of insects of the order Coleoptera. Anten-
nz filiform ; four feelers, hatchet-shaped ;
jaw one-toothed ; thorax a little narrow-
ed behind. There are about thirteen

ci N. monodon, thorax projecting

. over the he;d like a horn; testaceous;

elytra with a black band and spots. It
inhabits North America, and very much
resembles N. monoceros of Europe.
NOVEL, in the civil law, a term used
for the constitutions of several emperors,
as of Justin, Tiberius, Leo, and more par-
ticularly those of Justinian. The con-
stitutions of Justinian were called novels,
either from their producing a great alte-
ration in the face of the ancient law, or
because they were made on new cases,
and, after the revisal of the ancient code,
compiled by order of that emperor. Thus
the constitutions of the emperors Theodo-
sius, Valentinian, Marcian, &c. were also
called novels, on account of their being
published after the Theodosian code.
NovzL ass, or new assignment,
a term in law pleadings, which it is diffi-
cult to explain to those unacquainted with
practical pleading. It occurs in actions of
trespass, where, the form of the declara-
tion being very general, the defendant
pleads in bar a common justification ;
to which the plaintiff replies, by stating
that he brought his action as well for a
certain other trespass, which he states
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with more particularity, as for that which
is justified. This is called a new assign-
ment. '

NOVEMBER, in chronology, the 11th
month of the Julian year, consisting only
of thirty days: it got the name of Novem-
ber, as being the ninth month of Romu-
lus’s year, which began with March.

NOUN, in grammar, & part of speech,
which signifies things without any relation
to time ; as a man, a house, sweet, bitter,
&c. See GRaAMMAR.

NOURISHMENT. See Parsiorocy.

NUDE contract, nudum pactum, & bare
promise without any consideration, and
not authenticated by deed, which is there-
fore void in law.

NUISANCE, signifies generally any
thing that does hurt, inconvenience, or
damage, to the property or person of an-
other. Nuisances are of two kinds, pub-
lic and private, and either affect the pub-
lic or the individual. The remedy for
a private nuisance is by action on the
case for damages, and for a public
nuisance by indictment. Amongst the
nuisances which most commonly occur
are, the erecting of noxious manufac-
tures in towns, and in the vicinity of an-
cient houses; such as the erecting a
vitriol manufactory, to the annoyance of
the neighbours in general. Disorderly
houses, bawdy houses, stage booths, lot.
teries, and common scolds, are also public
nuisances. Where the injury is merely
to an individual, and not to the public,
the individual only has an action ; but not
in the case of a public nuisance, where
the private injury is merged, or lost, in
that of the public, but where an indivi-
dual receives a particular injury by a
public nuisance. And any one aggriev-
ed may abate, that is, pull down and re-
move a nuisance, after which he can bave
no action; but this is a dangerous at-
temptto take thelaw into one’s own hands.
It must be done without riot, if at all.
Every continuance of a nuisance is a
fresh nuisance, and a fresh action will lie.

NUL #el record, no such record in law,
is the replication which the plaintiff
makes to the defendant, when the latter
pleads a matter of record in bar to the ac-
tion, and it is necessary to dény the exist-
ence of such record, and to join issue on
that fact.

NUMBER, a collection of several units,
or of several things of the same kind, as
23,4, &?. Number is unlimited in re-
spect of increase, because we can never
conceive a numberso great but still there
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is a greater. However, in respect of de-
crease it is limited ; unity being the first
and least number, below which therefore
it cannot descend.
NunnEers, kinds and distinctions of. Ma-
thematicians, considering number under
a great many relations, have established
the following distinctions. Broken num-
bers are the same with fractions. See
Anrraxsric. Cardinal numbers are those
which express the quantity of units, as
1, 2, 3, 4, &c.; whereas ordinal num-
bers are those which express order, as
1st, 2d, 3d, &c. Compound number,
one divisible by some other number, be-
sides unity ; as 12, which is divisible by
2, 3, 4, and 6. Numbers, as 12 and 15,
which have some common measure be-
\sides unity, are said to be compound num-
bers among themselves. Cubic number,
is the pro(ﬁxct of a square number by itg
root : such as 27, as being the product of
the square number 9, by its root 3. Al
cubic numbers whose root is less than 6,
being divided by 6, the remainder is the
root itself: thus 27--6 leaves the re-
mainder 3, its root ; 216, the cube of 6,
being divided by 6, leaves no remainder;
343, the cube of 7, leaves a remainder
1, which, added to 6, is the cube root;
and 512, the cube of 8, divided by 6,
Jeaves a remainder 2, which, added to 6,
is the cube raot. Hence the remainders
of the divisions of the cubes above 216,
divided by 6, being added to 6, always
give the root of the cube so divided, till
that remainder be 5, and consequentl
11, the cube root of the number divided.
But the cubic numbers above this being
divided by 6, there remains nothing, the
cube root being 12. Taus the remainders
of the higher cubes are to be added to 12,
and not to 6, till you come to 18,
when the remainder of the division must
be added to 18 ; and so on ad infinitum.
From considering this property of the
number 6, with regard to cubic num-
bers, it has been found that all other
numbers, raised to any power whatever,
had each their divisor, which had the
same effect with regard to them that 6
has with regard to cubes. The general
rule is this: “If the exponent of the
power of a number be even, that s, if
that number be raised to the 2d, 4th, 6th,
&c. power, it must be divided by 2; then
the remsinder added to 2, or to a multi-
ple of 2, gives the root of the number
corresponding to its power, thatis the
2d, 4th, and root. But if the exponent
of the power of the number be uneg.,
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the 34, 5th, 7th power, the double of
that exponent is the divisor that has the
property required.

Determinate number, is that referred
to some given unit, as a ternary or three ;
whereas an indeterminate one is that
referred to unity in'general, and is call-
ed quantity. Homogeneal numbers, are
those referred to the same unit; as those
referred to different units are termed
heterogeneal. Whole numbers are other-
wise called integers. Rational number,
is one commensurable with unity; as a
number, incommensurable with unity, is
termed irrational, or asurd. See Surp.
In the same manner a rational whole
number is that whereof unity is an aliquot
part; a rational broken number, that
cqual to some aliquot part of unity ; and
a rational mixed number, that consisting
of a whole number and a broken one.
Even number, that which may be divided
into two equal parts without any fraction,
as 6, 12, &c. The sum, difference, and

roduct of any number of even numbers,
1s always an even number. An evenly
even number, is that which may be mea-
sured, or divided, without any remainder,
by another even number, as 4 by 2. An
unevenly even number, when a number
may be equally divided by an uneven
number, as 20 by 5. Uneven number,
that which cxceeds an even number, at
least by unity, or which cannot be divid-
ed into two equal parts,as 3, 5, &c. The
sum or difference of two uneven num-
bers makes an even number; but the fac-
tum of two uneven ones makes an uneven
number. If an even number be added to
an uneven one, or if the one be subtract.
“ed from the other, in the former case the
sum, in the latter the difference, is an un-
even number; but the factum of an even
and uneven number is even. The sum
of any even number of uneven numbers
is an even number; and the sum of any
uneven number of uneven numbers is an
uneven number. Primitive, or prime
numbers, are those only divisible by uni-
ty, as 5, 7, &c. And prime numbers
among themselves, are those which have
‘N0 common measure besides unity, as 12
and 19. Perfect number, that whose ali-

Easterday . ..
Number of direction 1, 2, 3, 4,
and so on, till the number of direction
and the sum will be so many days in
March for the Easter-day; if the sum
exceed 31, the excess will be the day
of April. To find the number of direc-

quot parts added together make the
whole numberas 6,28 ; the aliquot parts
of 6being 3,2,and 1, = 6; ang those of
28being 14,7, 4, 2, 1, = 28. Imperfect
numbers, those whose aliquot parts, add-
ed together, make either more or less
than the whole. And these are distin-
ished into abundant and defective; an
instance in the former case is 12, whose
aliquot parts 6, 4, 3,2, 1, make 16; and
in &e latter case 16, whose aliquot parts
8, 4, 2, and 1, make but 15, P?Ain num-
ber, that arising from the multiplication
of two numbers, as 6, which is the pro-
duct of 3 by 2; and these numbers are
called the sides of the plane. Square
number, is the product of any number
multiplied by itself: thus 4, which is the
factum of 2 by 2, is a square number.
Every square number added to its root
makes an even number. Polygonal, or
polygonous numbers, the sums of arith.
metical progressions beginning with uni-
ty: these, where the common differ-
ence is 1, are called triangular numbers;
where 2, square numbers ; where 3, pen-
tagonal numbers; where 4, hexagonal
numbers; where 5, heptagonal numbers,
&c. See PorreowmarL. Pyramidal num-
bers: the sums of polygonous numbers,
collected after the same manner as the
polygons themselves, and not gathered
out of arithmetical progressions, are call-
ed first pyramidal numbers: the sums of
the first pyramidals are called second py-
ramidals, &c. If they arise out of trian-
gular numbers, they are called triangular
gynmidal numbers; if out of pentagons,
rst pentagonal pyramidals. From the
manner of summing up polygonal num-
bers, it is easy to conceive how the
prime pyramidal numbers are found, wviz.
(@a—2)n34+3n*—(a—35)n

expresses all

6

the prime pyramidals.

Nuxser of direction, in chronology,
some one of the 35 numbers between
the Easter limits, or between the earliest
and latest day on which it can full;; 4. e.
between the 22d of March and the 25th of
April. ‘Thus, if Easter Sunday full asin
the first line below, the number of direc-
tion will be as on the lower line.

March, April.
22, 23, 24, 25, 26, 27, 28, 29, 30, 31. 1, 2, 3, &c.

5, 7, 8 9, 10, 11, 12, 13, &c.
tion: enter the following table with the
dominical letter on the left hand, and the
golden number at top; then where the
columns meet is the number of direction
for that year.

v
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'Thus, for the year 1808, the 'dominical
letter being B, and the golden number
4, we find the number of direction 27,
to which add 21, and the sum is 48 from
the 1st of March; deduct 31 for the
number of days in March, and the re-
mainder gives the day of April for Easter
Sunday. )

NUMBER golden, in chronology. See
Govupx~ number.

Ncruser, in Grammar, a modification
of nouns, verbs, &c. to accommodate
them to the varieties in their objects,
considered with regard to number. See
GRAMMAR.

NunsERrs, in poetry, oratory, music,
&c. are ‘certain measures, proportions, or
cadences, which render a verse, period,
or song, agreeable to the ear.

NUMERAL letters, those letters of the

alphabet which are generally used for fi-
" gures,as, V,X,L,C,D, M. ~

NUMERATION, or notation, the art of
expressing in characters any number pro-
posed in words; or of expressingin words
any number proposed in characters. See
ARITENETIC ; NOTATION. ,

NUMERICAL, or NU~ERAL, some-
thing belonging to numbers; as nume-
rical algebra is that which makes use
of numbers instead of letters of the al-
phabet, also, numerical difference is
the difference whereby one individual
is distinguished from another. Hence a
thing is said to be numerically the same,
when it is 80 in the strictest sense of the
word. :

NUMIDIA, the PixTapo, or guinea-
hen, in natural history, a genus ot birds
of the order Gallinz. Generic character:
bill strong and short, with a carunculate
cere at the base, in which the nostrils are
lodged ; head horned, with a compressed
coloured callus; wattles hanging from
the cheeks; tail short, and pointing
downwards; body speckled. There are

NUT

four species. N. meleagris, is of the size
of a very large fowl, and is the meleagris
of the ancients, who used toprize it asa
hi‘gh delicacy. 1Its native territory is
Africa, and particularly, perhaps, Nubia.
It is greganous, having been often seen
in very numerous flocks. It is now ex-
tremely common in this country. The
female lays many eggs, and, secreting
her nest, sometimes will suddenly ap.
pear with a family of twenty youn,
ones. It is a bird of harsh sound, nns
almost perpetually uttering it. The
flesh of the young birds is valued, and
its eggs are thought preferable to those
of the common hen. See Aves, Plate
X. fig. 5.

NUNEZ (Pxgo), in biography, one of
the ablest mathematicians of his time,
born at Alcaza do Sal, in Portugal. He
taught publicly in the university of Coim.
bra, anc{, instructed the Infante de Luis so
well, that it is said he fitted him for a

rofessor. Pero Nunez is well known,
in the history of science, as the person
who made the first improvement in the
method of reading an observed angle,
and the scale which he invented for
this purpose, though it has received
some improvements, is still called the
Nonius, his latinized name. His works
are numerous.

NUT-galls are excrescences formed
on leaves of the oak by the puncture of
an insect, which deposits an egg in
them. The best are known by the name
of Aleppo-galls, imported very largely
into this country for the use of dyers,
calico-printers, &c. These are hard
like wood, of a bluish colour, and of a
disagreeable taste. Thei are partly so-
luble in water, and what remains is
tasteless, and possesses the properties of
the fibre of wood. By experiments
Mr. Davy found that 500 grains of
Aleppo-galls formed with watera solu.
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tion, which yielded, by slow evapora-
tion, 185 grains of matter, which was
composed of

Tannin - - - - - - 130
Gallic acid and extract . 31
Mucilage and extract - - 12
Lime and ssline matter - 12

185

See TANNIN,

NUTATION, in astronomy, a kind of
- tremulous motion of the axis of the earth,
whereby, in each annual revolution, it is
twice inclined to the ecliptic, and as often
returns to its former position.

Sir Isaac Newton observes, that the
moon has the like motion, only very small,
and scarcely sensible.

NUTMESG, in natural history, the ker-
nel of a large fruit, not unlike the peach,
the produce of a tree called, by botanists,
Mrnrisrica, which see.

The nutmeg is separated from its in-
vestient coat, the mace, before it is sent
over to us; except that the whole fruit is
sometimes imported in preserve, by way

of swectmeat, or as a curiosity. See

Mace.

The nutmeg, as we receive it, is of a
roundish or oval figure, of a tolerably
compact and firm texture, but easily cut
with a knife, and falling to pieces on a
smart blow. Its surface is not smooth,
but furrowed with a number of wrinkles,
t-nmm;;g‘I Ih‘ vanoan:ml du-ecul ions, fthough

rincipally longitudinally. It is of a -
nh brown wl£r on the outside, mﬁefya
beautiful variegated hue within, being
marbled with brown and yellow variega-
tions, mlminﬁI in perfect irregulanty
through the whole substance. 1t is very
unctuous and fatty to the touch, when
powdered, and is of an extremely agree-
able smell, and of an aromatic taste, with.
out the heat that attends that kind of
flavour in most of the other spices.

There are two kinds of nutmeg in the

s, the one called by authors the male,

the other the female. The female is

the kind in common use, and is of the
shape of an olive ; the male is long and
cylindric, and has less of the fine aromatic
avour than the other, so that it is much
less esteemed, and people who trade
largely in nutmegs will seldom buy it.
Besides this oblong kind of nutmegs, we
sometimes meet with others of perfectly
irregular figures, but mere lusus naturz,
not owing to a different species of the
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tree. The longer male nutmeg, as we
term it, is called by the Dutch the wild
nutmeg. Itis always distinguishable from
the others, as well by its want of fra-
grancy, as by its shape : it is very subject
to be worm.eaten, and is strictly forbid,
by the Dutch, to be packed up among
e other, because it will give occasion
to their being worm-eaten by the insects
getting from it into them, and breeding
in all parts of the parcel. The largest,
heaviest, and most unctuous of the nut-
megs are to be chosen, such as are the
shape of an olive, and of the most fra-
grant smell. .
NUTRITION. See ParsioLoor.
NYCTANTHES, in botany, a genus of
the Diandria Monogynia class and order.
Natural order of Sepiariz. Jasminez,
Jussieu. Essential character: corolls,
salver-shaped, with truncated segments ;
carmle, two-celled, margined; seeds
solitary. There are seven species, of
which N. undulata, wave-leaved Nyctan-
thes, is a shrub about six feet in height;
the young shoots are hairy; leaves of a
shining n, smooth, in pairs from the
Jjoints, bitter, without any smell ; flowers
white ; calycine segments six; of the co-
rolla, six, seven, or eight, narrow, much
waved on the edge; fruit superior, re-
sembling & black cherry, containing a
round hairy seed. It is a native of the
East Indies, where it is much cultivated
on account of the sweetness of the flow-
:r!, which are worn by the ladies in their
air. .
NYMPH, or Pura, among naturalists,
the state of winged-insects between their
living in the form of a worm, and their
appearing in the winged or most perfect
state.
The eggs of insects are first hatched
into a kind of worms, or maggots; which
afterwards pass into the nymph-state, sur-
rodnded with shells or cases of their own
skins; so that, in reality, these nymphs
are only the embryo-insects wup&ed up
in this covering; from whence they at
last get loose, though not without great
difficulty. .
Linnzus applied the term Pupa to this
state of the insect, from a fancied resem-
blance which it bears to a child wrapped
in swaddling clothes, according to the old
European ion.
NYMPHZE. See AnaToMr.
NYMPHZEA, in botany, water-ily,.a
genus of the Polyandria Monogynia class
and order. Natural order of Succulentz.
Hydrocharides, Jussieu. Essential cha-
racter, calyx four, five, or six-leaved; co-
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rolla many-petalled ; berry many celled,
truncated. There are six species, of
which N. alba, white water-lily, has a
tuberous root, creeping far and wide in
the mud ; the whole plant is larger than
the yellow water-lily; Retioles and pe-
duncles round, within full of pores; flow-
ers large and very handsome; petals white,
from s'xteen to twenty in number ; sta-
mens sixty-eight or seventy ; germ round-
ish; style none; stigma rayed; accord.
ing to Linnzus, the flower raises itself
out of the water and expands about seven
o’clock in the morning, closing again,
and reposing upon the surface of the wa-
ter soon after four in the evening.

The roots have . an astringent bitter
taste ; they are used in Ireland, and in
the Highlands of Scotland, to dye a dark
brown or chesnut colour; this plant is a
native of most parts of Europe, in slow
streams, pools and ditches, flowering in
July and August.

NYSSA, inbotany, a genus of the Poly-
gamia Dioecia class and order. Natural
order of Holoracez. Elzagmi, Jussieu.
Essential character: calyx, five parted ;
corolla none : male, stamensten : herma-
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hrodite, stamens five ; pistilone ; drupe
inferior. There are two species, wz. N.
integril‘olia, mountain tupelo; and N.
denticulata, water tupelo : the former of
which grows natu ofy in Pennsylvania,
rising to the height of thirty or forty feet,
and nearly two in diameter, sending off
many horizontal and often depending
branches; leaves a dark green colour
on the upper surface, but lighter under-
neath ; the flowers are produced upon
long footstalks, from the base of the
young shoots, dividing irregularly into
several parts, each supporting a small
flower ; the female trees have fewer flow-
ers, produced upon much longer simple
cylindrical footstalks. The Virﬁinian wa-
ter tupelo tree grows naturally in wet
swamps, or near large rivers in Carolina
and Florida, risini with a strong upright
trunk to the height of eighty or an hun-
dred feet, dividmi into many branches
towards the top ; the leaves are large, of
an oval spear-shaped form; the berries
are nearly the size and shape of small
ofives, and are preserved by the French
inhabitants upon the Miuimppi, where it
abounds, and is called the olive tree.

0.

'O or o, the fourteenth letter, and
s fourth vowel of our alphabet, pro-
nounced as in the words nose, rose, &c.

The sound of this letter is often so soft
as to require it double, and that chiefly in
the middle of words; as goose, reproof,
&c. and in some words this oo is pro-
nounced like u short, as in flood, blood, &c.

As a numeral, O is sometimes use for
eleven; and with a dash over it thus, O,
for eleven thousand.

In music, the O, or rather a circle, or
double €9, isa note of time, called by us
a semi.breve ; and by the Italians, circo-
lo. The O is also used as a mark of triple
time, as being the most perfect of all
figures. See TririLz.

OAK. See QUERcUS. :

OAKUM, old ropes untwisted, and

ulled out into loose hemp, in"order to
ge used in caulking the seams, tree nails,
and bends of a ship, for stopping or pre-
venting leaks.

.

OAR, in navigation, a long piece of
wood, made round where it is to be held
in the hand, and thin and broad at the
other end, for the easier cutting and re-
sisting the water, and eonsegnently mov-
ing’ the vessel, by rowing.

OAT. See Aveva.

OBELISK, inarchitecture, a truncated,
quadrangular,and slender pyramid, raised
as an ornament, and frequently charged
either with inscriptions or hieroglyphics.

OBJECT, in philosophy, something ap-

prehended, or presented to the mind, by

sensation or by imagination.
Ouzcrglandofa‘ lescope, or microscope,

the placed at the end of the tube

which is next the object.

To prove the goodness and regularity
of an object-glass, on a paper describe
two concentric circles, the one having its
diameter the same with the breadth of
the object glass, and the other half that -
diameter; sivide the smaller circumfer-
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ence into six equal parts, pricking the
points of division through with a fine
needle ; cover one side of the glass with
this paper, and, exposing it to the sun,
receive the rays through these six holes
upon a plane ; thén by moving the plane
nearer o, or further from the glass, it will
be found whether the six rays unite ex-
actly t?ether at any distance from the
gl:u if they do, itis a&roofofthe regu-
rity and just form of the glass; and the
said distance is also the focal distance of
the ilm A good way of proving the
excellency of an object.glass is, by pla-
cing it in a tube, and trying it with
eye.glasses, at several distant objects; for
that object-glass is always the best, which
represents objects the brightest and most
distinct, and which bears the greatest
aperture, and the most convex and con-
cave eye-glasses, without colouring or
haziness. A circular object-glassis said to
be truly centered, when the centre of its
circumference falls exactly in the axis of
the glass; and to be ill centered, when it
falls out of the axis. To prove whether
object-glasses be well centered, hold the
glass at a due distance from the eye, and
observe the two reflected images of a
candle, varying the distance till the two
images unite, which is the true centre
point: then if this fall in the middle, or
central point of the glass, it is known to
be truly centered. As object-glasses are
commonly included in cells that screw
upon the end of the tube of a telescope,
it may be proved whether they be well
centered, I:j\; fixing the tube, and observ-
ing, while the cell is unscrewed, whether
the cross-hairs keep fixed upon the same
lines of an object seen through the tele-

scope.

OBJECTIVE line, in perspective, is any
line drawn on the geometrical plane,
whose representation is sought for in a
draught or picture: and the objective
plane is any plane situated in the horizon-
tal plane, the representation of which is

uvired. See PrRePECTIVE.

OBLATE, flattened, or shortened, as
an oblate spheroid, having its axis shorter
than its middle diameter, being formed
by the rotation of an ¢llipse about the
shorteraxis. The oblateness of the earth
refers to the diminution of the polar axis
in respect of the equatorial. The ratio
of these two axes has been determined in
various ways; sometimes by the mea-
sures of different degrees of latitude, and
sometimes by the length of pendulums,
vibrating seconds in different latitudes.
See EantH, Drener, &¢.
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OBLIGATION, in law, a bond con-
taining a penalty, with a condition an-
nexed, either for payment of money, per-
formance of covenants, or the like. This
security is called a specialty. See Boxp

Dxxo.

OBLIGOR, in law, he who enters into
an obligation ; as obligee is the person to
whom it is entered into.

OBLIQUE, in geometry, something
aslant, or that deviates from the perpen-
dicular. Thus an oblique angle is either
an acute or obtuse one, i. e. any angle
except a right one. See Awerx.

OBLIQUE cases, in grammar, are all the
cases except the nominative.

OBLIQUE bne, that which, falling on an-
other line, makes oblique angles with it,
2. one acute, and the other obtuse.

OBLIQUR planes, in dialling, are those
which recline from the zenith, or incline
towards the horizon.

The obliquity, or quantity of this incli-
nation, or reclination, may be found by
means of a quadrant.

OBLIQUE sailing, in navigation, is when
aship sails ypon some rhumb between the
four cardinal points, making an oblique an-
gle with the meridian ; in which case she
continually changes both latitude and lon-
gitude. Oblique sailing is of three kinds,
viz. plain sailing, Mercator’s sailing, and
great circle sailing. See NavieaTiox.

OsLiquz , is8 where the pole is
elevated any number of degrees less than
90°: in which case the axis of the world,
the equator, and parallels of declination,
will cut the horizon obliquely.

OBLIQUITY of the ecliptic. See Ecrir-
TIC. .

OBLIQUUS, in anatomy, obligue, &
name given to several muscles, particu-
larly in the head, eyes, and abdomen. See
ANATOXY.

OBOLARIA, in botany, a genus of the
Didynamia Angiospermia class and order.
Natural order of Personatz. Pediculares,
Jussieu. Essential character: calyx two-
leaved; corolla four-cleft, bell-shaped;
stamina, from the slits of the corolla;
capsule one-celled, two-valved, ‘many-
seeded. There is but one species, wz.
0. Virginica.

OBSERVATION, in astronomy and
navigation, is the observing with an in-
strument some celestial phenomenon, as
the altitude of the sun, moon, and stars,
or their distances from each other. But
by this term, mariners commonly mean
only the taking the meridian altitudes, in
order to find the latitude ; and the finding

D
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the latitude from such observed latitude,
they call “ working an observation.”

OBSERVATORY, a place destined for
observing the heavenly bodies; it is &
Building usually in form of a tower, erect-
ed on an eminence, and covered with a
terrace for making astronomical observa-
tions. Most nations have had observato-
ries, which have been noticed at large in
La Lande’s Astronomy : of these, the fol-
lowing may be mentioned:

The Greenwich Observatory, or Royal
Observatory of England. This was built
and endowed in the year 1676, by order
of King Charles the Second, at the in-
stance of Sir Jonas Moore and Sir Chris-
topher Wren; the former of these gen-
tlemen being Surveyor General of the
Ordnance, the office of Astronomer Roy-
sl was phced under that department, in
which it has continued ever since.

This observatory was at first furnished
with several very accurate instruments;
particularly a noble sextant of seven feet
radius, with telescopic sights. And the
first Astronomer Royal, or the person to
whom the province of observing was first
committed, was Mr. John Flamstead; a
man who, as Dr. Halley expressesit, seem-
ed born for the employment. During
fourteen years he watched the motions
of the planets with unwearied diligence,
especially those of the moon, as was given
him in ¢ , that a new theory of that
planet being found, shewing all her irre-
sulnrities, the lonq'tude might thence be

etermined. In the Kear 1690, having
provided himself with a mural arch of
near seven feet radius, made by his as-
sistant, Mr. Abraham Sharp, and fixed in
the plane of the meridian, he began to
veri% his catalogue of the fixed stars,
which had hitherto depended altogether
on the distances measured with the sex-
tant, after a new and very different man-
ner, viz. by taking the meridian altitudes,

and the moments of culmination, or, in"

other words, the right ascension and de-
clination. And he was so well pleased
with this instrument, that he discontinued
almost entirely the use of the sextant.
Thus, in the space of upwards of forty
years, the Astronomer Ro al collected an
immense number of observations ;
which may be found in his “ Historia Cce-
lestis Britannica,” published in 1725 ; the
principal part of which is the Britannic
Catalogue of the fixed stars.

Mr. Flamstead, on his death in 1719,
was succeeded by Dr. Halley, and he by
- Dr.Bradley in 1742, and this last by Mr.
Uss in 1762; but nene of the observa.

tions of these gentiemen have yet been
given to the public

On the demise of Mr. Bliss, in 1765, he
was succeeded by Dr. Nevil Maskelyne,
the present Astronomer Royal, whose va-
luable observations have been published,
from time to time, under the direction of
the Royal Society, in several folio vo-
lumes.

The Greenwich Observatory is found,
by very accurate observitious, to lie in
51° 28’ 40 north latitude, as settled by
Dr. Maskelyne, from many of his own
observations, as well as those of Dr.
Bradley.

The Paris Observatory was built by
Louis the Fourteenth, in the Fauxbou
8t. Jaques; being begun in 1664, an
finished in 1672. It is a singular, but
magnificent building, of eighty feet in
heisht. with a terrace at top; and here
M. de la Hire, M. Cassini, &c. the King’s
Astronomers, have made their observa-
tions. Its latitude is 48° 50/ 14” north,
and its longitude 9 20” east of Green-
wich Observatory.”

In the Observatory of Parisis a cave,
or pit, 170 feet deep. with subterraneous
passages, for experiments that are to be
made out of the reach of the sun, espe-
cially such as relate to congelations, re-
frifentions, &c. In this cave there is an
old thermometer of M. de la Hire, which
stands at all times at the same height;
thereby shewing that the temperature of
the place remains always the same. From
the top of the platform to the bottom of
the cave is a perpendicular well or pit,
used formerly for experiments on the
fall of bodies; being also a kind of long
telescopical tube, through which the stars
are seen at mid.day.

Tycho Brahe’s 3bsemtory was in the
little island Ween, or the Scarlet Island,
between the coasts of S8chonen and Zea-
land, in the Baltic Sea. This observato-
ty was not well situated for some kinds of
observations, particularly the risings and
seuinss; as it lay too low, and was land-
locked on all the points of the compass
except three ; and the land horizon being
very rugged and uneven.

Pekin Observatory. Father le Compte
describes a very magnificent observatory,
erected and furnished by the late Empe-
ror of China, in his capital, at the inter-
cession of some Jesuit missionaries, chief-
ly Father Verbest, whom he appointed
his chief observer. The instraments here
are exceedingly large ; but the divisions
are less accurate; and, in some respects,
the contrivance is less commodious than
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in those of the Europeans. The chief
are, an armillary zodiacal sphere of six
Paris feet diameter, an azimuthal horizon
six feet diameter, a large quadrant six
feet radius, a sextant eight feet radius,
and a celestial globe six diameter.

Bramin’s Observatory at Benares, in the
East Indies, which is still one of the prin-
cipal seminaries of the Bramins, or priests
of the original Gentoos of Hindostan.
‘This obscrvatorg at Benares, it is said,
was built about 200 years since, by order
of the Emperor Ackbar; for as this wise
prince en&avouml to improve the arts,
30 he wished also to recover the sciences
of Hindostan, and therefore ordered that
three such places should be erected ; one
at Delhi, another at Agra, and the third
at Benares.

‘Wanting the use of optical glasses, to
magnify very distant or very small ob-
Jects, these people directed their atten-
tion to the increasing the size of their in-
struments, for obtaining the greater ac-
curacy and number of the divisions and
subdivisions in their instruments. Ac-
cordingly, the observatory contains seve-
ral huge instruments of stone, very nice-
ly erected and divided, consisting of cir-
cles, columns, gnomons, dials, quadrants,
&c. some of them 20 feet radius, the
circle divided first into 360 equal parts,
and sometimes each of these into 20 other
equal parts, each answering to 3', and of
abont two-tenths of an inch in extent.
And although these wonderful instru-
ments have been built upwards of 200
years, the graduations and divisions on
the several arcs appear as well cut, and
as accurately divided, as if they had been
the performance of a modernartist. The
execution, in the construction of these
instruments, exhibits an extraordinary
mathematical exactness in the fixing,
bearing, fitting of the several parts, in
the necessary and sufficient supports to
the very stones that ose them,
and in the joining and fastening them into
exch other by means of lead and iron.

We have referred to this article from
the Equaroriai, for some account of
practical astronomy, and the instruments
used in this branch of science.

By practical astronomy is implied the
knowledge of observing the celestial bo-
dies, with respect to their position and
time of the year, and of deducing from
those observations certain conclusions,
useful in calculating the time when an

roposed position of these bodies shall
Elppen. For this purpose it is neces-
sary to have a room or place convenient-

.

ly situated, suitably contrived, and fur.
nished with P”g" astronomical instru-
ments. It should have an uninterrupted
view from the zenith down to, or even
below, the horizon, at least towards the
cardinal points ; and for this purpose, that
part of the roof which lies in the direc-
tion of the meridian, in particular, should
have moveable covers, which may easily
be moved, by which meansan instrument
may be directed to any point of the hea-
vens between the horizon and the ze-
nith, as well to the northward as south-
ward. This place, called an observatory,
should contain the following instru-
ments :

1. A Pendulum Clock, for showing
equal time. This should show time in
hours, minutes, and seconds : the observ-
‘er, by hearing the beats of the pendu-
lum, may count them by his ear, while
his eye is employed on the motion of the
celestiul object he is observing. Justbe-
fore the object arrives at the position de-
scribed, the observer should look on the
clock and remark the time, suppose it
9 bours, 15 minutes, 25 seconds; then
saying, 25, 26, 27, 28, &o. nsive to
the beat of the pendulum, till he sees
through the instrument the object arriv-
ed at the position expected; which sup-

ose to happen when he says thirty-eight,
ﬁe then writes down 9* 15 38” for the
time of observation, annexing.the parti-
cular day. 1ftwo persons are concerned
in making the observation, one may read
the time audibly while the other observes
through the instrument, the observer re-
peating the last second read when the
desired position happens.

IL. /n Achrematic Refracting Telescope,
or a reflecting one of two feet at least in
length, for observing particular pheno-
mena. See Txrzscors.

1L A Micrometer for measuring small
angular distances. See MicROMETER

1V. A Quadrant, for a description of
which, and its several uses, we refer to
the article Quaprany. We may, how-
ever, observe, that besides Hadley’s
quadrant, which is described there, we
have the mural quadrant, which is reck-
oned one of the most useful and valuable
of all the astronomical instruments, and
is generally fixed to the side of a stone
or Eﬁck wall, and the plane of it is erect-
ed exactly in the plane of the meridian.
There is also a portable astronomical
quadrant, which is in high estimation, on
account of its being capable of bei
carried to any part of the world, and put
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up for the purposes of observation by al-
most any common workman,

V. JAstronomical or Fguatorial Sector.
‘This is an instrument for finding the dif-
ference in right ion and decli

-tion between two objects, the distance of
which is too great to be observed by the
micrometer. Let A B (Plate Observato-
ry, fig 1.) represent an arch of a circle
containing ten or twelve degrees well di-
vided, baving a strong plate C D, for its
radius, fixed to the middle of the arch at
D. Let this radius be applied to the side
of an axis H F I, and be moveable about
a joint fixed to it at F, so that the plane
of the sector may be always parallel to
the axis H I, which being parallel to the
axis of the earth, the plane of the sector
will always be parallel to the plane of
some hour circle. Let a telescope, C E,
be moveable about the centre, C, of the
arch A B, from one end of it to the
other, by turning a screw at G, and let
the line of sight be parallel to the plane
of the sector. Now, by turning the
whole instrument about the axis, H I, till
the plane of it be successively directed,
first to one of the stars, and then to an-
other, it is easy to move the sector about
the joint F, into such a position, that the
arch, A B, when fixed, shall take in both
the stars in their passage, by the pline of
it, provided the difference of their de-
clinations does not exceed the arch, A B.
Then, having fixed the plane of the sec-
tor a little to the westward of both the
stars, move the telescope, C E, by the
screw, G, and observe by a clock the
time of each transit over the cross hairs,
and also the degrees and minutes upon
the arch, A B, cut by the index at each
transit; then in the difference of the
arches, the difference of the declina.
tions, and by the difference of the times,
we have the difference of the right ascen-
sions of the stars. The dimensions of
this instrument are these ; the length of
the telescope, or the radius of the sec-
tor, is two feet and a half: the breadth
of the radius, near the end, C, is aninch
and a half, and at the end, D, two inches :
the breadih of the limb, A B, is one inch
and a half, and its length six inches, con-
taining ten degrees, divided into quar-
ters, and numbered from either end to
the other.

The telescope carries a nonius, or sub.
dividing plate, whose length, being equal
tosixteen quarters of a degree, is divided
into fifteen equal parts, which, in effect,
divides the limb into minutes, and, by es-

timation into smaller parts. The length
of the square axis, H I F, is eighteen
inches, and of the part, H I, twelve
inches: and its thi. kness is about a quar-
ter of an inch. The diameters of the cir-
cles are each five inciies ; the thickness
of the plates, and the other measures,
may be taken at the direction of a work-
man. This instrument may be rectified
for making observations in this manner :
By placing the intersection of the cross
hairs at the same distance from the plane
of the sector as the centre of the object-
glass, the plane described by the line of
sight, during the circular motion of the
telescope upon the limb, will be suffi-
ciently true, or free from conical curvity,
which may be examined by suspending a
long plumb.line, at a convenient distance
from the instrument, and by fixing the
plane of the sector in a vertical position ;
and then by observing, while the tele-
scoge is moved by the screw along the
limb, whether the cross-hairs appear to
move along the plumb.line. The axis,
A f o, may be elevated ncarly parallel to
the axis of the earth, by means of a small
common quadrant, and its error may be
corrected by making the line of sight fol-
low the circular motion of any of the cir-
cumpolar stars, while the whole instru-
ment is moved about its axis, 4 f o, the
telescope being fixed to the limb ; for
this purpose, let the telescope, k la, be
directed to the star a, when it passes

.over the highest point of its diurnal cir-

cle, and let the division cut by the nonius
be noted ; then, after twelve hours, when
the star comes to the lowest point of its
circle, having turned the instrument half
round its axis, to bring the telescope into
the position m n, if the cross hairs cover
the same star supposed at &, the eleva-
tion of the axis, A f o, is exactly right;
but if it be necessary to move the tele-
scope into the position, # f ¢, in order to
point to this star at ¢, the arch, m u, which
measures the angle m fu,or b f c, will be
known ; and then the axis, 4 f o, must be
depressed half the quantity of this given
angle, if the star passed below &, or
must be raised so much higher, if above
it: and then the trial must be repeated
till the true elevation of the axis be ob-
tained. ’

By making the like observations upon
the same star on each side the pole in
the six o’clock hour circle, the error of
the axis, toward the east or west, may
also be found and corrected, till the cross
hairs follow the star quite round the
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pole; for supposing aopbc, to be an
arch of the meridian, make the angle a
fp, equal to half the angle af¢, and
the line fp, will point to the pole; and
if the angle o fp, which is the error of
the axis, will be equal to half the angle,
b fc, ormfu, found by the observation ;
because the difference of the two angles,
afh, afc, is double the difference of
their halves, ¢ f o, and a Unless
the star be very near the pole, allowance
must be made for refractions. See Quan-
RANT.

VI. Transit and Equal Altitude Instru-
ments. The transit instrument is used for
observing objects as they pass over the
meridian. It consists of a telescope fixed
at right angles to a horizontal axis; which
axis must be so supported, that what is
called the line of collimation, or line of
sight of the telescope, may move in the
plane of the meridian. This instrument
18 made of various sizes, and of large di-
mensions, in our great observatories; but
the following is one of a size sufficiently
Jarge and accurate for all the useful pur-
poses. The axis, A B (fig. 2), to which
the middle of the telescope is fixed, is
about two feet and a half long, taperin
gradually toward its ends, which termi-
nate in cylinders well turned and smooth-
ed. The telescope, € D, which is about
four feet, and an inch and a half diame-
ter, is connected with the axis by means
of a strong cube or die, G, and in which
the two cones, M Q, forming the axis, are
fixed. This cube, G, serves as the prin.
cipal part of the whole machine. It not
only keeps together the two cones, but
holds the two sockets, K H, of fifteen
inches length, for the two telescopic
tubes. Each of these sockets has asquare
base, and is fixed to the cube by four
screws. These sockets are cut down in
the sides about eight inches, to admit
more easily the tube of the telescope;
but when the tube is inserted, it is kept
in firm by screwing up the tightening
screws at the end of the sockets at K and
H. These two sockets are very useful
inkee{aing the telescope in its greatest
possible degree of steadiness. They also
afford a better opportunity of balancing
the telescope, and rectifying its vertical
thread, than by any other means. In or-
der to direct the telescope to the given
height that a star would be observed at,
there is fixed a semicircle A N, on one
of the supporters, of ahout eight inches
and a half diameter, and divided into de-
grees. ‘The index is fixed on the axis, at
the end of which is a vernier, which sub-

divides the degrees into twelve parts of
five minutes. The index is moveable on
the axis, and may be closely applied to
the divisions by means of a tightening
screw. Two upright posts of wood or
stone, Y Y, firmly fixed at a proper dis-
tance, are to sustain the supporters of
this instrument. These supporters are
two thick brass plates, R R, having well
smonthed angular notches in their upper
ends, to receive the cylindrical arms of
the axis. Each of these notched plates
is contrived to be moveable by a screw,
which slides them upon the surfaces of
two other plates immoveably fixed upon
the two upright pillars ; one plate mov-
ing in a horizoutal, and the otherin aver-
tical direction; or, which is more simple,
these two modes are sometimes apg ied
only on one side, asat V and P, the hori-
zontal motion by the screw P, and the
vertical by the screw V. These two
motions serve to adjust the telescope to
the plane of the horizon and meridian; to
the ,plane of the horizon by the spirit-
level, E F (fig 4,) hung by D C on the
axis M Q, in a parallel direction, and to
the plane of the meridian in the following
manner: Observe by the clock when a
circumpolar star seen through this instru-
ments transits both above and below the
pole ; and if the times of describing the
eastern aud western parts of its circuit
are equal, the telescope is then in the
plane of the meridian: otherwise the
screw, P, must be gently turned, that it
may move the telescope so much that the
time of the star’s revolution be bisected
by both the upper and lower transits,
taking care at tge same time that the axis
remains perfectly horizontal. When the
telescope is thus adjusted, a mark must
be set at a considerable distance (the
greater the better) in the horizontal di-
rection of the intefsection of the cross
wires, and in a place where it can be
illuminated in the nighttime by a lan-
tern hanging near it; which mark, be-
ing on a fixed object, will serve at all
times afterwards to examine the posi-
tion of the telescope by the axis of the
instrument being first adjusted by means
of the level.

To adjust the Clock by the Sun’s Transit
over the Meridian. Note the times by the
clock when the preceding and following
edges of the sun’s limb touch the cross
wires. The difference between the mid-
dle time and twelve hours shows how
much the mean time, or time by the
clock, is faster or slower than the a pa-
rent or solar time for that day; to which
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the equation of time being applied, will
show the time of mean ron for that
day, by which the clock may be ad-
justed.

The Equal Altitude Instrument, is an in-
strument that is used to observe a celes-
tial object, when it has the same altitude
on both the east and west sides of the
meridian, or in the morning and after-
moon. It principally consists of a tele-
scope about thirty inches long, fixed to0 a
sextantal or semicircular divided arch,
the centre of whichisfixed to a long ver-
tical axis.

The Eguatorial or Portable Observatory,
an instrument designed toanswer a num.
ber of useful purposes in practical astro-
nomy, independent of any particular ob-
servatory. It may be made use of in any
steady room or place, and performs most
of the useful problems in the science.
The following is a description of one
lately invented by Mr. Ramsden, from
whom it has received the name of the
Universal Equatorial. The principal parts
of this instrument S(ig. 3,) are, 1. The
azimuth or horizontal circle, A, which re-
presents the horizon of the place, and
moves on an axis, B, called the vertical
axis. 2. The equaterial or hour circle,
C, representing the equator, placed at
right nn&les to the polar axis, D, or the
axis of the earth, upon which it moves.
3. The semitircle of declination, E, on
which the telescope is placed, and mov-
ing on the axis of declination, or the axis
of motion of the line of collimation, F. 4.
The telescoge, which is an achromatic re-
fractor, with a triple object glass, whose
focal distance is 17 inches, and aperture
2.45 inches, and furnished with six differ-
ent eye-tubes; so that its magnifying
powers extend from 44 to 168. The
telescope in this equatorial may be
brought parallel to the polar axis, as in
the figure, 50 as to point to the pole star
in any part of its diurnal revolution ; and
thus it bas been observed near noon,
when the sun has shone very bright. 3.
The apparatus for correcting the errorin
altitude occasioned by refraction, which is
applied to the eye-end of the telescope,
ang consists of a slide, G, moving in a
groove or dove-tail, and carrying the se-
veral eye-tubes of the telescope,on which
slide there is an index corresponding to
five small divisions engraved on the dove-
tail; & very small circle, called the re-
fraction circle, H, moveable by a finger
screw at the extremity of the eye-end of
the telescope; which circle is divided
into half minutes, one entire revolution

of it being equal to 3’ 18”, and by its mo-
tion raises the centre of the crosshairs on
acircle of altitude ; and likewise a quad-
rant, 1, of 13 inch radius, with divisions
on each side, one expressing the de

of altitude of the object viewed, and the
other expressiog the minutes and se-
conds of error occasioned by refraction,
corresponding to that degree of altitude ;
to this quadrant is joined a small round
level, K, which is adjusted partly by the
pinion that turns the whole of this appa-
ratus, and partly by the indexofthe quad-
rant ; for which purpose the refraction
circle is set to the same minute, &c.
which the index points to on the limb of
the quadrant; and if the minute, &c. giv-
en by the quadrant exceed the 3’ 18”
contained in one entire revolution of the
refraction circle, this must be set to the
excess above one or more of its entire re-
volutions; then the centre of the cross
hairs will appear to be raised on a circle
of altitude to the additional height which
the error of refraction will occasion at
that altitude. This instrument stands on
three feet, L, distant from each other
14.4 inches; and when all the parts are
horizontal, is about 29 inches high: the
weight of the equatorial and apparatus is
only 5906, avoirdupoise, which are con-
tained in a mahogany case.

The principal adjustment in this in-
strument is, that of making the line of col-
limation to describe aportion of an hour-
circle in the heavens ; in order to which,
the azimuth circle must be truly level,
the line of collimation, or-some corres-

nding line, represented by the small
Korm rod, M, parallel to it, must be per-
pendicular to the axis of its own proper
motion ; and this last axis must be per-
pendicular to the polar nxis; on the brass
rod, M, there is occasionally placed a
hanging-level, N, the use of which will
appear in the following adjustments : the
azimuth circle may be made level, by
turning the instrument till one of the le-
vels is parallel to an imaginary line join-
ing two of the feet screws; then adjust
that level with these two feet screws;
turn the circle half round, s. e. 180°; and
if the bubble be not then right, correct
half the error by the screw belonging to
the level, and the half error by the two
foot screws ; repeat this till the bubble
comes right; then turn the circle 90°
from the two former positions, and set the
bubble right, if it be wrong, by the foot
screw at the end of the level ; when this
is done, adjust the other level by its own
screw, aud the azimuth circle will be
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truly level. The hanging level must then
be fixed to the brass by two hooks of
equal length, and made truly parallel to
it: for this purpose make the polar axis
perpendi , or nearly perpendicular, to
the horizon ; then adjust the level by the
pinion of the declination semioircle; re-
verse the level, and if it be wrong, cor-
rect half the error by a small steel screw
that lies under one end of the level, and
the other balf error by the pinion of the
declination semicircle ; repeat this tll
the bubble be right in both positions. In
order to make the brass rod on which the
level is suspended at right angles to the
axis of motion of the telescope, or line of
collimation, make the polar axis horizon-
tal, or nearly so; set the declination semi-
circle to 0% turn the hour circle till the
bubble comes right; then turn the de-
clination circle to 90° ; adjust the bubble
b nisini‘or d‘e&ressing the polar axis
( ::L nd, till it be nearly right, af-
terw: tighten with an ivory key the
socket which runs on the arch with the
gohr axis, and then apply the same ivory

ey to the adjusting screw at the end of
the said arch, till the bubble come quite
right) ; then turn the declination circle to
the opposite 90° ; if the level be not then
right, correct half the error by the afore-
said adjusting screw at the end of the
arch, and the other half error by the two
screws which raise or depress the end of
the brass rod. The polaraxis remaining
nearly horizontal as before, and the de-
clination semicircle at 0°, adjust the bub-
ble by the hour circle; then turn the de-
clination semicircle to 90°, and adjust the
bubble by rising or depressing the polar
agis ; then turn the hour circle twelve
hours; and if the bubble be wrong, cor-
rect half the error by the polar axis, and
the other half error by the two pair of
capstan screws at the feet of the two sup-
ports, on one side of the axis of motion of
the telescope ; and thus this axis will be
at right anglestothe polaraxis. The next
adjustment is to make the centre of cross
hairs remainonthe same object, while you
turn the eye-tube quite round by the pi-
nion of the refraction apparatus: for this
adjustment, set the index on the slide to
the first division of the dove-tail ; and set
the division marked 18” on the refraction
circle to its index ; then look through the
telescope, and with the pinion turn the
eye-tube quite round ; and if the centre
of the hairs does not remain on the same
spot during that revolution, it must be
corrected by the four small screws, two
and two at a time (which you will find
upon unscrewing the nearcst end of

the eye-tube that contains the first eye.
glass); repeat this correction till the

centre of the hairs remain on the spot

{ou are looking at during an entire revo-
ution.

In order to make the line of collimation
parallel to the brass rod on which the lo~
vel hangs, set the polar axis horizontal,
and the declination circle to 90°, adjust
the level by the polar axis ; look through
the telescope on some distant horizontal
object, covered by the centre of the cross
hairs ; then invert the telescope, which is
done by tuming the hour circle half
round ; and if the centre of the cross
hairs does not cover the same object as
before, correct half the error by the up-
permost and lowermost of the four small
screws at the eye-end of the large tube of
the telescope ; this correction will givea
second object, now covered by the centre
of the hairs, which must be adopted in-
stead of the first object: then invert the
telescope as before; and if the second ob-
ject be not covered by the centre of the

airs, correct half the error by the same
two screws which were used before: this
correction will give a third object, now
covered by the centre of the hairs, which
must be adopted instead of the second ob-
ject; repeat this operation till no error
remains ; then set the hour circle exactly
to twelve hours (the declination circle re-
maining at 90° as before); and if the cen-
tre of the cross hairs does not cover the
last object fixed on, set it to that object by
the two remaining small screws at the
eye-end of the large tube, and then the
line of collimation will be parallel to the
brass rod. For rectifying the nonius of
the declination and equatorial circles,
lower the telescope as mang° degrees,
minutes, and seconds, below 0° or ZE on
the declination semicircle, as are equal to
the complement of the latitude ; then cle-
vate the polar axis till the bubble be ho.
rizontal, and thus the equatorial circle
will be elevated to the co-latitude of the
place ; set this circle to six hours ; adjust
the level by the pinion of the declination
circle; then turn the equatorial circle
exactly twelve hours from the last posi-
tion ; and if the level be not right, correct
one half of the error‘:)‘v the cquatorial
circle, and the other half by the declina-
tion circle ; then turn the equatorial cir-
cle back again exactly twelve hours from
the last position ; and if the level be stiil
wrung, repeat the correction as before till
itbe nght, when turned to either position:
that be;:r done, set the nonius of the
equatorial circle exactly to six hours, and
the nonius of the declination circle exact-
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ly to 0°. The principal uses of this equa-
torial are, 1. To find your meridian by
one observation only; for this purpose,
elevate the eguatorial circle to the co-
latitude of the place, and set the declina-
tion semicircle to the sun’s declination
for the day and hour of the d‘I{ required;
then move the azimuth and hour-circles
both at the same time, either in the same
or contrary direction, till you bring the
centre of the cross hairs in the telescope
exactly to cover the centre of the sun;
when that is done, the index of the hour
circle will give the apparent or solar time
at the instant of observation; and thus
the time is gained, though the sun be at
a distance from the meridian; then turn
the hour circle till the index points pre-
cisely at twelve o’clock, and lower the
telescope to the horizon, in order to ob-
serve some point there in the centre of
your glass, and that point is your meridian
mark, found by one observation only ; the
best time for this operation is three hours
before or three hours after twelve at noon.
2. To point the telescope on astar, though
not on the meridian, in full day light.
Having clevated the equatorial circle to
the co-latitude of the place, and set the
declination semicircle to the star’s de-
clination, move the index of the hour cir-
cle till it shall point to the precise time at
which the star is then distant from the
meridian, found in tables of the right as-
cension of the stars, and the star will then
appear in the glass. Besides these uses
peculiar to this instrument, it is also ap-
plicable to all the purposes to which the
principal astronomical instruments, wviz.
a transit, 8 quadrant, and an equal alti-
tude instrument, are applied. See Vince’s
¢ Practical Astronomy.”

OBSIDIAN, in mineralogy, a genus of
the Pitch-stone family, found in nests in
the pearl-stone of Hungary. Itis common
likewise in Iceland, Siberia, the Levant
islands, and in South America, and has
obtained the name of the lceland agate.
The principal colour is velvet-black, but
it passes into greenish-grey. It is often
striped and spotted. The specific gravity
is about 2.4: it melts into an opaque,
grey mass. Specimens have been analys-
ed, and found to contain

Silica 69 . 74
Alumina ., 22 . 2
Oxide of iron 9 14
100 5(_)

=== Loss . 10

100

occ

It is, on account of its great hardness
and opaque blackness, and of its capabili-
ty of receiving a high polish, used as an
ornament in dress. In Peru, before the
conquest of the country by spain, obsi-
dian was used as a mirror, and in Europe
it has been fashioned into reflectors far
telescopes.

OBTUSE, signifies blunt, dull, &c.
in opposition to acute, sharp, &c. ; thus
we say, obtuse angle, obtuse angled tri.
angle, &c.

OCCIDENT, in geoEnphy, the west-
ward quarter of the horizon, or that
part of the horizon where the ecliptic,
or the sun therein, descends into the
lower hemisphere, in contradistinction to
orient.

OCCIPITAL, in anatomy, a term ap-
plied to the parts of the occiput, or back
part of the skull.

OCCULT, something secret, hidden, or
invisible. The occult sciences are, magic,
necromancy, cabbala, &c. .

OccuLT, in geometry, is used for a line
that is scarcely perceivable, drawn with
the point of the compasses, or a leaden
pencil. These lines are used in several
operations, as the raising of plans, de-
signs of building, pieces of perspective,
&c. They are to be effaced when the
work is finished.

OCCULTATION, in astronomy, the
time a star or planet is hidden from our
sight, by the interposition of the body of
the moon, or of some other planet.

Occurtatiox, Circle of perpetual, is a
parallel in an oblique sphere, as far dis-
tant from the depressed pole, as the ele-
vated pole is from the horizon.

All the stars between this parallel and
the depressed pole never rise, but lie
constantly hidden under the horizon of
the place.

OCCUPANCY, in law, is a right which
one acquires to a thing by being the first
to guin possession of it. But this right is

‘now chiefly done away by the English

law. Formerly, if a tenant for a term of
another’s life died, leaving the cestui que
vie; that is, during the life of the person
for whose life the estate was held; he
who first entered should hold the land
during the other man’s’life; and he was
in law called an occupant, because his
title was by his first occupation. But
now this title is prevented by the statutes
29 Charles IL c. 3, 8. 12, and 14 George
1. c. 90, s. 9, which make the estate
personal asscts devisable, and chargeuble
with the debts of the deceased, in the
hands of the heir, who enters as special
occupant. :
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OCEAYN, in geography, that vast col-
lection of salt and navigable waters, in
which the two continents, the first includ-
ing Europe, Asia,and Africa, and the last
America, are inclosed like islands. The
ocean is distinguished into three grand
. divisions. 1. The Atlantic Ocean, which
divides Europe and Africa from Ameri-
ca, which is generally about three thou-
sand miles wide. 2. The Pacific Ocean, or
South Sea, which divides America from
Asia, and is generally about ten thousand
miles over; and 3. The Indian Ocean,
which separates the East Indies from
Africa, which is three thousand miles
over. The other seas, which are called
oceans, are only parts or branches of
these, and usually receive, their names
from the countries they border upon.
For the saltness, tides, &c. of the ocean,
see the articles Ska, T1nes, &c.

OCHRES, in chemistry, combinations
of earths with the oxide of iron; they are
of various colours, and are principally em-
ployed as pigments.

OCHROIT, in chemistry, an earth dis-
covered by Klaproth : the colour of the
mineral in which the earth is found, and
which is denominated ochroites, is be-
tween red and brown. Itis compact,and
breaks splintering in irregular or angular
pieces. It is perfectly opaque, and the
powder is of a reddish grey. The speci-
fic gravity is about 4.6. The earth was
called ochroit from the Greek word
w9gos, on account of the characteristic
property which it possesses of acquiring
a light brown colour after being heated.
The mineral consists of

Ochroit earth . 545
Silex . . . . . . . 34.
Oxideofiron . . . . . . 4.
Water . . . . . . . . &
97.5

Loss . . . . . 25

100

—

Ochroit earth is capable of combining
with carbonic acid, during its precipita-
tion from acids by carbonated alkalies,
and strongly consolidating a portion of
water. It is observed in “ Nicholson’s
Journal,” that the ochroit earth bearsthe
nearest relation to ittria, and, like that, it
forms a connecting link between the
carths and the metallic oxides. Like it-
tria, it has the property of forming a red-
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dish coldured salt with sulphuric acid,
and is precipitable by prussiate of potash,
but it differs from ittria, in that it does
not form sweet salts; that it is not solu-
ble, or at least very sparingly, in carbo-
nate of ammonia; and that, when ignited,
it acquires a cinnamon brown colour. It
differs also from ittria, by not being so-
luble in borax, or phosphate of sods,
when urged upon charcoal before the
blow-pipe, which salts easily effect a so-
lution of ittria, and melt with it also into
a pellucid pearl. See Itrria.

OCHNA, in botany, a genus of the Po-

lyandria Monogynia class and order. Na-
tural order of Coadunatz. Magnoliz,
Jussieu. Essential character : calyx five-

leaved; corolla five-petalled ; bermes one-
seeded, fastened to a large, roundish re-
ceptacle. There are three species.

OCHROMA, in botany, a genus of the
Monadelphia Pentandria class and order.
Natural order of Columniferz. Malva-
cez, Jussieu. Essential character: calyx
double, outer three-leaved ; anthers con-
nate, anfractuose; capsule five-celled,
many-seeded. There is but one species,
viz. O.lagopus, a large tree, with divari-
cating branches ; the wood is white, ten-
der, and sufficiently light to be used in
stead of corks for nets; the bark is thick,
fibrous, and ash-coloured; leaves fre-

uently a foot and a half in diameter;
aowers on the upper branchlets, on thick,
straight peduncles; calyx greenish-red ;
petals white, fleshy ; capsule eight or ten
inches long. It is a native of America.

OCHROXYLUM, in botany, a genus of
the Pentandria Trigynia class and order.
Essential character: calyx five-cleft; pe-
tals five ; nectary an annular three-lobed
gland; capsule three, approximating, one-
celled, two-seeded.

OCIMUM, in botany, basil, a genus of
the Didynamia Gymnospermia class and
order. Natural order of Verticillatz.
Labiatz, Jussieu. Essential character:
calyx with the upper lip orbiculate, the
lower four-cleft; corolla resupine, with
one lip four-cleft, the other undivided :
filaments, the two outer putting forth a
reflex process at the base. There are
twenty-five species; these are either
herbs or under shrubs, possessing asweet
scent; their flowers are in whorls, form-
ing a loose spike, terminating and axil-

ary.

(y)CTAGON, in geometry, is a figure of
eight sides and angles: and this, when
all the sides and angles are eqna!, is call-
ed a regular octagon, or one which may

E .
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be inscribed in a circle. If the rallius of a
circle, circumscribing a regular octagon,
be == r, and the side of the octagon

=y, then y == /2 —r /2r,

OcTtacon, in fortification, denotes a
place that has eight bastions.

OCTAHEDRON, or OcraebRox, in
geometry, one of the five reiular bodies,
consisting of eight equal and equilateral
triangles. See the article Boor. The
square of the side of the octahedron is to
the square of the diameter of the circum-
scribing sphere, as 1 to 2. If the diame-
ter of the sphere be 2, the solidity of the
octahedron inscribed in it will be 1.33333,
nearly. The octahedron is two pyramids
put together at their bases, therefore its
solidity may be found by multiplying the
quadrangular base of either of them, by
one-third of the perpendicular height of
?]ne of them, and then doubling the pro-

uct.

OCTANDRIA in botany, the eighth
class in Linnzus’s system, consisting of
plants with hermaphrodite flowers, which
are furnished with eight stamina or male
organs of generation. There are four or-
ders belongin& to this class of plants,
which derive their names from the num-
ber of female organs possessed by the
plants of each respective division.

OCTANT, or Octile, in astronomy, that
aspect of two planets, wherein they are
distant an cighth part of a circle, or 45°
from each other.

OCTAVE, in music, an harmonical in-
terval, consisting of seven dcgrees, or les-
ser intervals. See Music.

OCTOBER, in chronology, the tenth
month of the Julian year, consisting of
thirty-one days: it obtained the name of
October from it being the eighth month
in the calendar of Romulus. Sce the arti-
cles MoxTa and YEAR.

ODE, in poetry, asong ora composition
proper to be sung. Among the ancients,
odes signified no more than songs; but
with us they are very different things.
The ancient odes were generally compos-
<d in honour of their gods, as many of
those of Pindar and Horace. These had
originally but one stanza, or strophe, but
afterwards they were divided into three
parts, the strophe, the antistrophe, and
the epode. The priests going round the
altar singing the praises of the gods, call-
ed the first entrance, when they turned
to the left, the strophe ; the second, turn-
ing to the right, they called antistrophe,
or returning ; and, lastly standing before
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the altar, they sung the remainder, which
they called the epode.

OECUMENICAL, signifies the same
with general or universal ; as oecumeni-
cal council, bishop, &c.

OEDERA, inlbouny, a genus of lthe
Syngenesia Polygamia Se; ta class
and ?rder. Natuf:l order g’e g:mpositz
Oppositifoliz. Corymbiferx, Jussieu. Es-
sential character: calyxes many-flowered;
corollets tubular, hermaphrodite, with
one or two female ligulate florets; re-
ceptacle chaffy; down of several chaffs.
There are two species, viz O. prolifera,
and O. aliena, both natives of the Cape of
Good Hope.

OENANTHE, in botany, dropwort, a
genus of the Pentandria Digyniaclass and
order., Natural order of Umbellatx, or
Umbelliferz. Essential character: florets
difform ; in the disk sessile, barren; fruit
crowned with the calyx and pistil. There
are eleven species; of which O. crocata,
hemlock water dropwort, commonly

ws four or five feet high, with strong
Jointed stalks, which being broken, emit
a yellowish fetid juice; the leaves are si-
milar to those of hemlock, but of a lighter
green colour ; the roots divide into four
or five larger taper ones, having some re-
semblance to parsnips, for which they
have been taken. It grows naturally in
several parts of Europe, on the banks of
ditches, rivers, and lakes.

OENOTHERA, in botany, tree primrose,
a genus of the Octandria Monogynia class
and order. Natural order of Calycanthe-
mz. Onagrz, Jussieu. Essential charac-
ter: calyx four.cleft; petals four; cap-
sule cylindrical, inferior; seeds naked.
There are eleven species; of which O.
biennis, broad-leaved tree primrose, has
a fusiform, fibrous root; from this, the first
year, arise many obtuse leaves, spreading
flat upon the ground; from among these,
the second year, come out the stems,
three or four feet in height, upright, of a
pale green colour ; flowers solitary, each
being separated by a leaflét, or bracte;
they usually open between six and seven
o’clock in the evening; for this reason
the plant is called evening, or night prim-
rose ; the mode of their expanding is cu-
rious; the petals are held togetherat the
top by the hooks at the end of the calyx ;
the segments of which first separate at
bottom, discovering the corolla, a long
time before it acquires sufficient expan-
sive force to unhook the calyx at top:
when it has accomplished this, it expands
almost instantaneously to a certain point :
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it then makes a stop, hking time to
spread out quite flat ; it may be half an
hour from the first bursting of the calyx at
bottom to the final expansion of the co-
rolls, which commonly becomes flaccid in
the course of the next day, according to
the beat or coolness of the weather; the
uppermost flowers appear first in June;
the stalks keep continually advancing in
height, and there is a constant successdion
of flowers till late in autumon. It is a
native of North America.
OESOPHAGUS, the guls, or gullet, is
a membranaceous canal, reaching from
the fauces to the stomach, and conveying
into it the food taken in at the mouth,
Its figure is somewhat like that of a fun-
nel, and its upper part is called by
anatomists the pharynx. See Axaro-

xY.

OESTRUS, in natural history, gad.Ay,
a genus of insects, of the order Diptera.
Mouth with a simple aperture, and not
exserted : feelers two, of two articula-
tions orbicular at the tip, and seated cach
sde in a depression of the mouth : anten-
nz of three articulations, the last subglo-
bular, and furnished with a bristle on the
fore-part, placed in two hollows on the
front. The face of this singular genus is
broad, depressed, vesicular, and glaucous,
and has some sort of resemblance to the
ape kind. They are extremely trouble-
some to horses, sheep, and cattle, depo-
siting their eggs in different parts of the
body, and producing very painful tu-
mours, and sometimes death. The larve
are without feet, short, thick, and aanu-
late, and often furnished with small hooks.
There are twelve species, named from
the animals which they infest : thus we
have O. bovis, 0. equi, Q. ovis, O. homi-
nis, &c. The principal European species,
is the O. bovis, orox gad-fly, which is the
size of a common bee, and is of a pale yel.
lowish colour, with the thorax marked
with four longitudinal dusky streaks, and
the abdomen by a black bar across the
middle : the lip is covered with tawny
orange-coloured baira; the wings are
pale-brown, and unspotted. The female
of this species, when ready to deposit her
egg, fastens on the back of a heifer, or
cow, and piercing the skin with the tube
situated at the tip of the abdomen, de-
posits an egg in the puncture, and then

Pproceeds to another spot at some distance *

from the farmer, repeating the same ope-
ration, at intervals, on many parts of the
animal’s back. The pain which thisope-
mation occasions is extreme ; and hence
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cattle, as if foreseeing their cruel enemy,
are observed to be seized with the most
violent horror when apprehensive of the
approaches of the female oestrus, flyin
instantly to the nearest pond or K:OI of
water: it having been observed that this
insect rarely attacks cattle when standing
in water. The e%gs are laid in August
or Sertember, and the larve remain till
the following summer before they under.
go the change tothe pupastate. At this
Period they force themselves out of their
respective cells, and falling to the ground,
crcep beneath the first convenient shel-
ten, and laying in an inert state, become
contracted into an oval form, but without
casting the larva skin, which dries and
hardens round them. When the included
insect is ready for exclusion, it forces
open the top of the pupa coat, and emer-
ges in its perfect form, . having remained
within the chrysalis somewhat more than
a month.

We shall give an account ofthe O. equi,
from the Tnnncﬁo:: of the Lyanzan S:-
ciety, drawn *up with great accurac;

Mr Clarke. L When the female yha’.;
been impregnated, and the eggs are suffi
ciently mature, she seeks among the
horses a subject for her purpose ; and
approaching it on the wing, she holds her
body nearly upright in the air, and her
tail, which is lengthened for the purpose,
curved inwards and upwards : in this way
she approaches the part where she de-
signs to deposit her egg; and, suspend-
ing herself for a few seconds before it,
suddenly darts t:gon it, and leaves her
egg adhering to the hair: she hardly ap-
ears to settle, but merely touches the
air with the egg held out on the project-
ed point of the abdomen. The egg is
made to adhere by means of a glutinous
liquid secreted with it. She thenleaves
the horse at a small distance, and prepares
asecond egg, and, poising berself before
the part, deposits it in the same way.
The liquor dries, and the cgg becomes
firmly glued to the hair: this is repeated
by various flies, till four or five hundred
eggs are sometimes placed on one horse.
Tﬁ'horses, when they become used to
this fly, and find that it does them no in-
jury, as the Tabani and Conopes, by suck-
ing their blood, hardly regard it, and do
not appear at all aware of its insiduous ob-
ject.  The skin of the harse is always
thrown into a tremulous motion, on the
touch of this insect, -which merely arises
from the very great irritability of the
skin and cutaneous muscles at this season

3
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of the year, occasioned by the continual
teasing of the flies, till at length these
muscles act involuntarily on the slightest
touch of any body whatever.

“The inside of the knee is the part
on which these flies are most fond of de-
positing their eggs, and the next to this
on the side and back part of the shoulder,
and less frequently, on the extreme
ends of the mane. But it is a fact wor-
thy of attention, that the fly does not
place them promiscuously about the bo-
dy, but constantly on those parts which
are most liable to be licked with the
tongue ; and the ova, therefore, are al-
ways scrupulously placed within itsreach.

“ The eggs thus deposited I at first
supposed were loosened from the hairs
by the moisture of the tongue, aided by
its roughness, and were conveyed to the
stomach, where they were hatched ; but
on more minute search I do not find this
to be the case, or at least only by acci-
dent; for, when they have remained on
the hairs four or five days they become
ripe, after which time the slifhtest appli-
cation of warmthand moisture issufficient
to bring forth, in an instant, the latent
larva. At this time, if the tongue of the
horse touches the egg, its operculum is
thrown open, and a small active worm is
produced, which readily adheres to the
moist surface of the tongue, and is from
thence conveyed with the food to the
stomach. If the egg itself be taken up
by accident, it may pass on to the intes-
tinal canal before it hatches; in which
case its existence to the full wth is
more precarious, and certai dyl' not so
agreeable, as it is exposed to the bitter-
ness of the bile.

I have often, with a pair of scissors,
clipped off some hairs with eggs on them
from the horse, and on placing them in
the hand, moistened with saliva, they
have hatched in a few ds. At other
times, when not perfectly ripe, the larva
would not appear, though held in the
hand under the same circumstances for
several hours ; a sufficient proof that the
eggs themselves are not conveyed to the
stomach. Itis fortunate for the animal
infested by these insects, that their num-
bers are limited by the hazards they are

osed to. I should suspect near a bun-
dred are lost for one that arrives at the
erfect state of a fly. The eggs, in the

t place, when ripe, often hatch of
themselves, and the larva, without a ni-
dus, crawls about till it dies; others are
washed off by water, or are hatched by

the sun and moisture thus surplied toge-
ther. When in the mouth of the animal,
they have the dreadful ordeal of the teeth
and mastication to pass through. On
their arrival at the stomach, they may
ass mixed with the mass of food into the
Jntestines; and when full grown, in drop-
ping from the animal to the ground, a
dirty road or water may receive them.
If on the commons, they arc in danger of’
being crushed to death, or of being pick-
ed up by the birds who so consumr at-
tend the footsteps of the cattle for food.
Such are the contingencies by which na-
ture has wisely prevented the too great
increase of their numbers, and the total
destruction of the animals they feed on.
“1 have once seen the larva of this
oestrus in the stomach of an ess; indced
their is little reason to doubt their exist-
ence in the stomuchs of all this tribe of
animals. These larvx attach themselves
to every part of the stomach, but are gen-
erally most numerous about the pylorus,
and are sometimes, though much lessfre-
quently, found in the intestines. Their
numbers in the stomach are very various,
often not more than half a dozen, at other
times more than a hundred; and, if
some accounts might be relied on, even
a much greater number than this. They
h.nfl most commonly in clusters, being
fixed by the small end to the inner mem-
brane of the stomach, which they adhere
to by means of two small hooks, or ten-
tacula. When they are removed from
the stomach they will attach themselves
to any loose membrane, and even to the
skin of the hand. The body of the larva
is composed. of eleven segments, all of
which, except the two last, are surround-
ed with a double row of horny bristles,
directed towards the truncated end, and
are of a reddish colour, except the points,
which are black. The larvz evidently re-
ceive their food at the small ead, by a
longitudinal aperture, which is situated
between two hooks, ortentacula. Their
food is probably the chyle, which, being
nearly pure aliment, may go wholly to
the composition of their bodies, without
any excrementitious residue, though on
dissection the intestine is found to con-
tain a yellow or greenish matter, which is
derived from the colour of the food, and
shows that the chyle, as they receive it,
i8 not perfectly pure. They attain their
full growth about the latter end of May,
and are coming from the horse from this
time to the latter end of June, or some-
times later. On dropping to the ground
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they find out some convenient retreat,
and change to the chrysalis ; and inabout
8ix or seven weeks the fly appears.

“ The perfect fly but ill sustains the
changes of weather; and cold and mois-
ture in any considerable degree, would
probably be fatal toit. These flies never
pursuc the horse into the water. This
aversion, I imagine, arises from the chill-
ness of that element, which is probably
felt more exquisitely by them, from the
high temperature they had been exposed
to during their larva state. The heat of
the stomach of the horse is much greater
than that of the warmest climate, being
about 102 degrees of Fahrenheit, and in
their fly state they are only exposed to
60, and from that to about 80 degrees. This
change, if suddenly applied, would in all
probability be fatal to them; but they
are prepared for it, by suffering its first
effects in the quiescent and less sensible
state of a chrysalis. I have often seen
this fly, during the night time and in cold
weather, fold itself up with the head and
tail nearly in contact, and lying apparent-
1y in a torpid state through the middle of
the summer.”

0. ovis: wings pellucid, punctured at
the base ; abdomen variegated with white

and black. It deposits its e on the
inner margin of the nostrils of sheep, oc-

casioning them to shake their heads vio-
lently, and hide their noses in the dust or
gravel. The larva crawl up into the fron-
tal sinuses, and when full fed are again
discharged through the nostrils. See Pl
111. Entomology, fig. 7 and 8.

OFPENCE, is any act committed a-
gainst any law. ences are either ca-
pital, or not capital. Capital offences are
those for which the offender loses his life ;
not capital, where the offender may lose
his lands and goods, be fined, or suffer
corporal punishment, or both, but which
are not subject to the loss of life.

OFFERINGS. Oblations and offer-
ia‘;f‘ partake of the nature of tithes; and

persons, who by law ought to pay their
offerings, shall yearly pay to the parson,
vicar, proprietary, or their deputies, or
farmers of the parishes where they dwell,
at such four offering days, as heretofore
within the space of four years last pm
hath been accustomed, and in default
thereof shall pay for the said offerings
at Easter following.

OFFICE, is that function, by virtue of
which a person has some employment in
the affairs of another. An office is a right
to exercise any public or yrinte employ-
ment, and to take the fees and emolu-
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ments belonging to it, whether public, as
those of magistrates, or private, as of
bailiffs, receivers, &c.

The statute 5 and 6 Edward VI. c. 16.
declares all securities given for the sale
of offices unlawful. Andif any person
shall bargain, or sell, or take any reward,
or promise of reward, for any office, or
the deputation of any office, concernin
the revenue or the keeping of the king’s
castles, or the administration and execu-
tion of justice, unless it be such an office
as had been usually granted by the jus-
tices of the King’s Bench, or Common
Pleas, or b{justices of assize, every such
person shall not only forfeit his right to
such office, orto the nomination thereof;
but the person giving such reward, &c.
shall be disabled to hold such office.

But it has been decided, that where an
office is within the statute, and the sala;
certain, if the principal make a deputy,
reserving by bond a less sum out of the
salary, itis good : orif the profits are un-
certain, reserving a part, as half the
rroﬁts, it is good: for the fees still be-

ong to the principal, in whose name they
must be sued for. But where a person
80 appointed gives a bond to the princi-
;ul to pay him a sum certain, without re.
erence to the profits, this is void under
the statute.

To offer money to any officer of state,
to procure the reversion of an office in
the gift of the crown, is a misdemeanor
at common law, and punishable by in-
formation ; and even the attempt to in-
Siuce him, under the influence of a bribe,
is criminal, though never carried into exe-
cution. An instance of which occurred
under the administration of Mr. Adding-
ton, who prosecuted a tinman for offering
a sum of money to him for a place in the
customs.

Any contract to procure the nomina-
tion to an office, not within the statute 6
Edward VL. is defective, on the ground of

ublic policy; and the money agreed to
e given, is not recoverable.

OFFICER, a person possessed of a post
or office.

The great officers of the crown, or
state, are, the Lord High Stcward, the
Lord High Chancellor, the Lord Hi
Treasurer, the Lord President of the
Council, the Lord Privy Seal, the Lord
Chamberlain, the Lord High Constable,
the Earl Marshal: each of whichsee under
its proper article.

Orricens, . commission, are those ap-
pointed by the King’s commission : such
are all from the general to the cornetin-
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clusive, who are thus denominated in con-
tradistinction to warrant officers, who
are appointed by the colonel’s or captain's

warrant, as quarter-masters, sergeants,
corporals, and even chaplains and sur-
geons.

Orricens, field, 4re such as command
a whole regiment, as the colonel, licu-
tenant colonel, and major.

Orricens, , are those whose
command is not limited to a single com-
pany, troop, or regiment ; but extends to
a body of forces, composed of several
regiments : such are, the general, lieu.
tenant-general, major-generals, and bri-
gadiers,

Orricers, staff, are such as, in the
King’s presence, bear a white staff, or
wand ; and at other times, on their going
abroad, have it carried before them by a
footman, bare-headed : such are the Lord
Steward, Lord Chamberlain, Lord T'rea-
surer, &c.

The white staff' is taken for a commis-
sion, and at the king’s death each of these
officers breaks his staff over the hearse
made for the king’s body, and by this
means lays down his commission, and
discharges all his inferior officers.

OrricErs, subaltern, are a}l who ad-
minister justice in the name of subjects:
as those who act under the Earl Marshal,
Admiral, &c. In the army the subaltern
officers are, the lieutenants, cornets, en-
signs, sergeants and corporals.

OFFICIAL,by the ancientlaw, signifies
him who is the minister of, or attendant
upon, a masiltme. In the canon law,
itis especially taken for him, to whom
any bishop generally commits the charge
of his spiritual jumsdiction; and in this
sense there is onein every diocese called
officialis principalis, whom the laws and
statutes of this kingdom call chancetlor.
32 Hen. VIIIL 15.

OFFING, or Ornx, in the sea-lan-
guage, that part of the sea a good dis-
tance from shore, where there is deep
water, and no need of a pilot to conduct
the ship : thus, if a ship from shore be
seen suiling out to seaward, they say, she
stands for the offing; and if a ship,
having the shore near her, have another
a good way without her, or towards the
sea, they say that ship is in the offing.

OFF-S8ETS, in gardening, are the
young shoots that spring from the roots
of plants; which being carefully se-
parated, and planted in & proper soil,
serve to propagate the species.

Orr-sxTs, in surveying, are perpendi-
culars let fall, and measuring from 1: sta-

OlL

tionary lines to the hedge, fence, or ex.
tremity of an inclosure.

OGEF, or O. G, in architecture, a
moulding, consisting of two members, the
one concave, and the other convex; or,
of a round and a hollow, like an 8.

OGIVE, in architecture, an arch, or
branch of a Gothic vault; which, instead
of being circular, passes diagonally from
one angle to another, and forms a cross
with the other arches.

OIL. The general characters of oils are
combustibility, insolubility in water, and
fluidity. From the peculiar properties of
different oils, they are naturally divided
into two kinds; fixed or fat oils, and vo-
latile or essential oils. ‘The fixed, or fat
oils, require a high-temperature to raise
them to the state of vapour, atempera-
ture above that of boiling water; butthe
volatile, or essential olls, are volatilized
at the temrenture of boiling water, and
even at a lower one. Both the volatile
and fixed oils are obtained from plants,
and sometimes from the same plant ; but
always from different parts of it. While
the seeds yield fixed oil, the volatile oil is
extracted from the bark or wood. One of
the most distinguishing characteristics of
the fixed oils is, that they exist only in
one part of the vegetable, in the seeds.
No trace of fixed oil can be detected in
the roots, the stem, leaves, or flowers 9('
those plants, whose seeds afford it in
great abundance. The olive may seem
an exception to this. The oil which it
yields is extracted, not from the seeds,
but from its covering. Among plants too,
fixed oils are only found existing in those
whose seeds have a peculiar structure.
The seeds of plants have sometimes one
lobe, in which case they are called
“ monocotyledonous” plants; and some-
times they have two, when they are de-
nominated * dicotyledonous.” The for-
mation of fixed oil in plants is exclusive-
ly limited to the latter class. There is
no instance of fixed oils being found in the
seeds of plants which have only one lobe.
Those seeds which yield the fixed oils
contain also a considerable portion of
mucilage, so that when such seeds are
bruised and mixed with water, they form
what is called an emulsion, which is a
white fluid, containing a quantity of the oil
of the seed mixed wian the mucilage.
Fixed oils are extracted from the seeds
of a great number of plants. Those
which yield it in greatest abundance are,
the olive, thence called olive oil ; the
seeds of lint, and the kernels of almonds,
called linseed, or almond oil. Fixed eils
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are also obtained from animals; such as
train oil, as it is called, which is extract-
ed from the fat or blubber of the whale.
Fixed oil is obtained also in great abun-
dance from the livers of animals, and is
found to exist in the of fowls. These
different kinds of fixed oils, although they
PoOssess many common properties, yet in
others they’are very different. Many of
the vegetable oils have no smell, and
scarcely any perceptible taste. The
animal oils, on the contrary, are generally
extremely nauseous and offensive. These
differences are supposed 1o be owing to
the mixture of extraneous bodies, or to
certain chemical changes, which arise
from the action of these bodies upon each
other, or on the oil itself. As the fixed
oils exist ready formed in the seeds of
plants, they are generally obtained by
*¢ expression,”’ and hence they have been
called “expressed oils.” This it done
by reducinithe seeds to a kind of pulp,
or paste, which is enclosed in bags, and
subjected by means of machinery, when
it is obtained in the large way, to stron
preseure, so that the oil flows out,
1s casily collected. The oil which is
obtained by this process, which has
been called “cold drawn oil,” be-
causc it is procured without the ap-
lication of heat, and merely by pressure,
is the purest; but the quantity which
seeds in general yield is comparatively
small, and some seeds which contain a
considerable portion of oil scarcely afford
any when treated in this way. It there-
fore becomes necessary, for extracting the
oil from sceds of the latter description,
and to haveit in greater abundance from
all seeds, to employ heat, to facilitate the
separation of the oil from the mucilage,
or other matters with which it is com-
bined. For this purpose heat is applied,
either to the apparatus which is employ-
ed in pressing out the oil, or the bruised
seeds are exposed to the vapour of water,
and sometimes they are boiled in the wa-
ter itself : by which means those sub-
stances which are soluble in water are
separated, and thus the oily part which
adbered to these substances is disen-
gaged. The oils which are obtained in
this manner are very impure. They are
mixed with mucilage, and other parts of
the substances from which they have
been extracted. Many of these matters
separute from the oils when they are left
at rest. They are sometimes mechanical-
ly purified by filtration through coarse
cloths, by which means the T parts
sre separated. Different oils too, it is
nid, undergo different kinds of purifica-

tion by different manufacturers, but these
l:roceue-.ure kept secret. After they
have remained at rest for some time, they
are filtered and agitated with water, by
which the parts that are soluble in this
fluid are separated from the oil. Some-
times they are gently heated, for a short-
er or longer time, according to the na-
ture of the substances with which the oil
is contaminated. Acids diluted with wa-
ter are employed to se e the muci-
lage; lime and the alkalies are also used,
to combine with an acid which holds this
mucilage in solution, and thus to favour
its precipitation. Alum, chalk, cly, and
ashes, are also employed in the purifica-
tion of oils. '

Fixed oils are generally liquid, but of a
thick, viscid consistence, and in general
they are lighter than water. The speci-
fic gravity varies from 0.91, which is that
of olive oil, to 0.94, that of linseed oil.
The boiling point of the fixed oils is not
under the temperature of 600°. When
exposed to cold they congeal, and even

talize. There is, however, a con-
siderable variety in this ct among
fixed oils : some become solid at the tem-
mwre of a few degrees above the

zing point of water: while others, on
the contrary, require a degree of cold
== 5°; and some remain fluid when ex-
posed to the greatest cold. Those oils,
it has been observed, which most readily
become solid, such as olive oil, are least
subject to change; while those which
congeal with difficulty have a greater
tendency to spoil and become rancid.
When fixed oil is exposed to heat it does
not evaporate, till it is raised to the tem-
perature of boiling, or 600°; but when it
18 thus raised in vapour, its properties are
changed. Itisdecomposed by the sepa-
ration of some of its principles. The part
that is volatilized hasa Freater proportion
of hydrogen; charcoal is deposited, and
water sebacic acid are formed, while
carbonated hydrogen gas is disengaged.
When oil is exposed to the open air, and
a burning body is brought in contact with
it, it readily takes fire, and burns rapidly,
with a yellowish white flame. It is on
this conversion of oil into vapour, and the
inflammation of this vapour, that the ap-
plication of oil in lamps and candles de-
pends. ' The oil is gradually and in small
quantities brought in contact with the
burning part of the wick; it is converted
into vapour, which is immediately in-
flamed, and continues to burn till new
portions are supplied to undergo the
same change, &nd thus keep up a constant
and uniform light and heat. Aceording
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to the analysis of olive oil by Lavoisier, it
is composed of hydrogen and carbon, viz.

Carbon . . . . . 7892
Hydrogen 21.u8
100.00

The fixed oils are insoluble in water.
When it is necesiary to combine them
.with this liquid, it is by means of mucila-
ginous substances, in which case the mix-
ture is known under the name of emul-
sion; or with alkaline substances, when
it is distinguished by the name of soap.
Some of these oils become thick, opaque,
white, granulated, and are analogous in
appearance to tallow. Oils subject to this
change are called fat oils; such, for in-
stance, is olive oil, imond oil, and rape-
seed oil. This change is more or less
rapid in different circumstances. If a
thin layer of oil be spread on the surface
of the water, and exposed to the air, it
takes place in a few days, and this effect
is owing to the absorption of oxygen,
which combines with the oils. But other
oils, when they are exposed to the air,
dry altogether, yet have the prorerty of
retaining their transparency. Oils which
have this peculiar property are called dry-
ing oils. The oil of poppies, hemp-seed
oil, and particularly linseed oil, are pos.
sessed of this property. The nature of
the change which takes place in these
drying oils is supposed to depend on the
absorption of oxygen; and this oxygen
combining with the hydrogen of the il
forms water. This opinion is mpJ)orted
by the practice which is followed to in-
crease the drying property of linseed oil.
It is usually boil eg with litharge, before
it is employed by painters. The litharge
in this case is partly reduced to the me-
tallic state, by being deprived of its oxy-
gen, which is supposed to combine with
theoil. Phosphorus combines with oils,
with the assistance of heat. A small por-
tion of the phosphorus is dissolved, which
communicates a luminous property to the
oils, so that when they are spread upon
any surface they shine in the dark. Hence
some twenty years ago a person exhibited
in London, as the everlasting lamp of the
ancients, a vessel containing phophorus
immersed in oil.

The various dpurposea to which fixed
oils are applied are too well known to
require particular enumeration. They
are employed in domestic economy, either
as articles of food, and for this purpose
are used alone, or in combination with
other substances; or they are employed

. the fabrication of soaps, for mixin

for giving light, by being burnt in lamps-
They are used in medicine, either on ac-
count of the properties which peculiar
oils possess, or on account of the proper-
ties they communicate to other substances
with which they are combined. In this
state the use of oils is well known, in the
form of unguents, plasters, and liniments.
In the arts fixed oils are of the most ex-
tensive utility. They are employed in
CO-
lours in painting, for some kinds of var-
nish, and for defending substances from
the action of air and gnoisture.

Volatile oils are distinguished from the
fixed oils by their volatility, ce,
and acrid taste. They are also known
under the name of aromatic oils, from
their odour; or essential oils, or simply
essences, from being supposed to consti-
tute the essence or the existence of the
vegetable matters which furnish them.
Volatile oils are not limited to particular
parts of plants, but are found to exist in
every part of the plant, excepting in the
seed which furnishes the fixed oils. A
great number of roots, which are gene-
rally distinguished by aromatic odour,
and have more or lessof an acrid taste, af-
ford volatile oils. They are furnished
also by many woods, such as those of the
pine and fir tribe, and by many of those
which are natives of warm climates. The
leaves of a great number of plants be-
longing to the Didynamia class also afford
volatile oil, as well as many of the umbel-
liferous plants. It is obtained also from
many flowers of vegetables, and also from
the covering of many fruits, as the skin
of oranges and lemons. Itis likewise ob-
tained from a great number of seeds; but
it is never found in the cotyledons or
lobes themselves, but only in the external
covering. The quantity of volatile oil
which is obtained from vegetables varies,
according to the age, the soil in which
they grow, and the state of the plant.
Some plants, while green, furnish it in
greatest abundance, while others yield
most when they are dry. There are two
processes by which volatile oil may be
obtained. When it exists in plants in
great abundance, and in vesicles in a fluid
state, it may be separated by mechanical
meaps. Thus, by simple expression, the
volatile oils are extracted from many
plants, as, for instance, from the fruit of
the omge and the lemon. From the
outer rind of these fruits, when they are
fresh, the volatile oil is obtained in the
liquid form ; but in general the volatile
oils of plants are neither so abundant, nor
do they exist in that state of fluidity, by
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which they can be procared by so simple
a process. In most cases they are sub-
jected to the process of distillation; and
or this purpose they are macerated for
some hours in water. They are then in-
troduced into a still with the water; a
moderate heat is applied, and continued
till the fuid boil, when a great quantity
of vapour of water, mixed with the vola-
tile oil, passes over, and is received in
proper vessels. The oil collects on the
surface of the water, from which it may
be easily separated. The water itself is
of a milky colour, on account of a small
quantity of oil suspended in it; and even
after the water becomes transparent by
the particles of the oil separating from it,
and rising to the top, it is still loaded with
the pecaliar odour of the plant. The vo-
latile oils are particularly distinguished
by their fragrance, which varies in the
cils extracted from different plants. The
consistence of the volatile oils also varies
considerably. Sometimes they are as
fluid as water, which is the case with
those oils obtained by expression. Some
are thick and viscid, as those generally
are which are extracted from woods,
roots, barks, and fruits of the warmer
regions. Some congeal, or assume a gra-
nulated solid consistence, at different tem-
peratures. Of these last some are al.
ways found to be in the concrete state.
Several of the volatile oils are suscepti.
ble of crystallization, depositing in the
remaining portion of the oil which con-
tinues liquid, transparent polyhedrons,
more or less of a yellow colour, which are
found to be pure oil. This last change
is probably owing to an incipient oxyda-
tion; forit never takes place unicss oils

have been kept for some time. There is

great variety of colour among volatile oils,
Some indeed are nearly colourless, as the
oil of turpentine ; but in general they are
of different shades of colour. Some are
yellow, as the oil of lavender; some are
of a reddish yellow or brown, as the oil
of cinnamon or of rhodium; some are
blue, as the 0il of chamomile; and some
are green, as that of parsley. But the
most prevailing colour among volatile
eoils is yellow or reddish.

Volatile oils have almost always an
acrid, hot, and even burning taste. It
is observed that the most acrid vegetable
matters do not yield an oil possessed of
this quality. The specific gravity of vo-
latile oils is generally less than that of
water. Some volatile oils, however, as
those of sassafras and canella, have a
greater specific gravity. The specific
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gravity of oils varies from 0.87 to 099, in
those which are lighter than water; but
those which are heavier are from 1.03 to
1.40. When volatile oils are exposed to
the light, the colour becomes consider-
ably deeper; they become thicker, and
increase in specific gravity. When vola-
tile oilsare exposed to heat, they evapo-
rate very readily.*"¥hey are much more
l(:)ombuz.tible than the fixed oils; and il:_
urning give out a great quantity o
smoke, a very bright white ﬂgme, -{d a
good deal of heat. They require a
ater proportion of oxygen than the
xed oils, and yield a greater quantity
of water. This arises from a greater
proportion of hydrogen, and a smaller
quantity of carbon, which they contain.
The volatilé oils are in some degree so-
luble in water. When they are agitated
with this liquid they combine with it, and
communicate a very strong odour, and &
slightly acrid taste. Phosphorus and sul-
phur are soluble in volatile cils. With
phosphorus the solution is luminous in
the dark, is extremely fetid, and gives
out by the force of heat phosphorated
hydrogen gas. Some of these oils are
employed in medicine. They are used
also for the solution of those substances
which are to be employed as varnishes;
and many of them are used in perfumery.
As many of the volatile oils are produced
but in small quantity, they are conse.
quently high priced. There is therefore
some temptation to adulterate them with
fixed oils, with cheaper volatile oils, or
with other substances, to increase the
quantity. 1t is therefore of some im-
ortance to be able to detect such frauds.
hen a volatile oil is adulterated with a
fixed oil, there is a very easy test to dis-
cover it. Let 2 single drop of the oil
that is suspected fall on clean |;aper, and
expose it to a gentle heat. If the oil is
pure, the whole will be evaporated, and
no trace remain on the paper; but if it
has been mixed with a fixed oil, a greasy
spot remains behind. Volatile oils are
frequently adulterated with oil of turpen-
tine; but this can only be detected by its
eculiar odour, which continues for a
onger time than most of the other vola.
tile oils. When they are adulterated with
alcohol, it is easily detected by mixing a
little of the oil with water, which imme-
diately produces a milkiness, by the ab.
straction of the alcohol from the oil, and
its combination with the water. There
is another class of oils, known under the
name of empyreumatic oils, which have
different properties from those which
F
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have been described. These oils are
acrid and stimulating, with a strongly fe-
tid and disagreeable odour. It would ap-
pear that these properties are owing to
a partial decomposition of other oils.
These oils are produced, as the name im-
ports, by the action of fire. They are
obtained when oils are forced to rise in
vapour, and pass ovg »n common distilla-
tion, with a greater Uegree of heat than
that of boiling water, or by the applica-
tion of a strong heat to substances from
which no oil was previously extracted.
These empyreumatic oils agree in some
of their properties with the volatile oils.
They combine in small proportion with
water, and they are soluble in alcohol;
and probably any difference that exists
between them is owing to a partial de-
composition; for when they are distilled,
the oil is restored to a state of purity, and
the carbonaceous matter which had been
separated remuins behind. See Thom-
son’s Chemistry.
OINTMENT. See Paarmacr.
OLAX, in botany, a genus of the Tri-
andria Monogynia class and order. Na-
. tural order of Sapotz, Jussieu. Calyx
entire; corolla funnel-form, trifid; nec-
tarium four; berry three-celled, many-
seeded. There is but one species, wz.
0. Zeylanica, a native of Ceylon.
OLD age. See Loxekvirr.
OLDENBURG, (Hsarv,) in biogra.
phy, who wrote his name sometimes
Grubendol, reversing the letters, was a
learned German gentleman, and born in
the duchy of Bremen, in Lower Saxony,
about the year 1626, being descended
from the counts of Aldenburg in West-
halia: whence his name. During the
ong English Parliament, in the time of
Charles I, he came to England as consul
_ for his countrymen; in which capacity he
remained at London in Cromwell’s admi-
nistration. But being discharged of that
employment, he was engaged as tutor to
Lord Henry O’Bryan, an Irish nobleman,
whom he attended to the University of
Oxford; and in 1656, he entered himself
a student in that university; chiefly to
have the benefit of consulting the Bod-
Jeian Library. He was afterwards ap-
pointed tutor to Lord William Cavendish,
and became intimately acquainted with
Milton the poet. During his residence
at Oxford, he became also acquainted
with the members of that society there
which gave birth to the Royal Society;
and upon the foundation of this latter, ge
was elected & member of it; and when
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the society found it necessary to have
two secretaries, he was chosen assistant
to Dr. Wilkins. He applied himself with
extraordinary diligence to the duties of
this office, and be the publication of
the “Philosophical Transactions,” with
Number 1, in 1664. In order to discharge
this task with more credit to himself and
the Society, he held a correspondence
with more than seventy learned persons,
and others, upon a great variety of sub-
jects, in different parts of the world.
This fatigue would have been insupport-
able, had he not, as he told Dr. Lister,
managed it 80 as to make one letter an-
swer another; and that, to be always
fresh, he never read a letter before he
was ready immediately to answer it; so
that the multitude of his letters did not
clog him, nor ever lie upon his hands.
Among others, he was a constant corre-
spondent of Mr. Robert Boyle, and he
translated many of that, ingenious gen.
tleman’s works into Latin.

About the year 1674, he was drawn
into a dispute with Mr. Hook, who com-

lained that the Secretary had not done
Eim justice, in the History of the Trans-
actions, with respect to the invention of
the spiral spring for pocket-watches: the
contest was carried on with some warmth
on both sides, but was at length termi-
nated to the honour of Mr. Oldenburg;
for pursuant to an open representation
of the affair to the Royal Society, the
Council thought fit to declare, in behalf
of their Secretary, that they knew no-
thing of Mr. Hook having printed a book,
entitled “Lampas,” &c., but that the
publisher of the “ Transactions” had con-
ducted himself faithfully and honestly in
managing ‘the intelligence of the Royal
Society, and given no just cause for such
reflections. :

Mr. Oldenburg continued to publish
the “ Transactions” as before, to Number
136, June 25, 1677 ; after which, the pub-
lication was discontinued till the January
following, when they were again resumed
by his successor in the secretary’s office,
Mr. Nehemiah Grew, who carried them
on till the end of February, 1678. Mr.
Oldenburg died at his house at Charlton,
between Greenwich and Woolwich, in
Kent, August 1678, and was interred
there, being fifty-two years of age.

He published, besides what has been
already mentioned, twenty tracts, chiefly
on theological and political subjects;
in which he principally aimed at re-
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conciling differences, and promoting
peace.

OLDENLANDIA, in botany, a genus
of the Tetandria Monogynia class and or-
der. Natural order of Stellatz. Rubia-
cex, Jussieu. Essential character: ca-
lyx fastened to the pericarpium with
four awl-shaped teeth at top; corolla one-
petalled, four.cleft; capsule inferior,
two-celled ; receptacle free, fastened to
the partition by the base only. There
are sixteen species.

OLEA, in botany, ofive, 2 genus of
the Diandria Monogynia class and order.
Natural order of Sepiariz. Jasminez,
Jussieu. Essential character: corolla
four-cleft, with sub.ovate segments;
drupe one-seeded. There are seven spe-
cies, of which the O. longifolia, long-leav-
ed European olive, is chiefly cultivated
in the south of France, from which the:
make the best oil. O. latifolia, broady-
leaved European olive, is principally cul-
tivated in Spain, where the trees grow
to a much larger size than the preced-
ing; the fruitis nearly the size of a Pro-
vence olive, but of a stronger flavour;
for which reason it is not so grateful to
an English palate. The olive seldom be-
comes a large tree; two or three stems
frequently rise from the same root, from
twenty to thirty feet in height, putting
out branches almost their whole length,
covered with a greyish bark.

The olive, in all ages, has been held in
peculiar estimation, as the bounteous gift
of Heaven ; it is still considered as em-
blematic of peace and plenty ; the great
quantity of oil which it produces in
some countries, effectually realizes the
latter of these blessings. Unripe olives
pickled, especially the Provence and

" Lucca sorts, are to many persons ex-
tremely grateful; they are supposed to
promote digestion.

OLERON (laws, laws relating to mari.
time affairs; and so called, because made
when King Richard L. was at the Isle of
Oleron in Aquitaine.

OLFACTORY nerves, the first pair of
the head ; 0 called from their being the
immediate instruments of smelling.

OLIFIANT gas, a name given by the
Dutch chemists to carburated hydrogen,
or heavy inflammable gas. -See Gas.

OLIGARCHY, a form of government
wherein the administration of affairs is
lodged in the hands of a few persons.
See GovenNuENT.

OLIVE. See Oixa.

OLIVINE, in mineralogy, a species of
the Chiysolite family, found in the form

OMN

of crystals, chiefly in basalt; colour be-
tween asparagus and olive-green; spe-
cific gravity 3.2. 1t is infusible before
the blow-pipe; but with borax it melts
into a dark-green bead. Nitric acid
dissolves its iron, and deprives it of co-
lour. It is found very abundantly in *
many parts of Germany ; also in France,
Norway, and Sweden, and in our coun-
try : according to Klaproth, it con-
tains

Silica - - - - - g
Magunesia - - - - A
Lime - - - - - 025
Oxide of iron - - 125
97.75
Loss .- - - - - 225
100

OLYRA, in botany, a genus of the Mo-
nnecia Triandria class and order. Natu-
ral order of Gramina, Graminez, or Grass-
es. Essential character: male, calyx
glume one-flowered, awned; corolla

lume awnless. Female, calyx glume one-
gowered, spreading, vvate ; style bifid ;
seed cartilaginous. There are two spe-
cies, viz. O. paniculata, and O. pauciflo-
ra, both natives of Jamaica.

OMENTUM, the cawl, in anatomy,
a membranaceous part, usually furnish-
ed with a large quantity of fat; being
placed under the peritonzum, and im-
mediately above the intestines. See
ANATOMY.

OMNIUM, a term in familiar use
among stock-brokers and speculators in
the funds, to express the whole of the
articles which the subscribers to a loan
receive from government. Thus, if the
subscribers, according to their agree-
ment with government, are to have for
every hundred pounds advanced a cer-
tain sum in 3 per cent. consols, a further
sum in 4 per cents. and a proportion of
the long annuities, the blank receipts
which tﬁey receive for making the instal-
ments on the several articles are, when
disposed of independent of each other,
as the 3 per cent. consols only, called
scrip, but when the receipts are sold to-
gether, as originally received, they are
usually called omnium. As the omnium
of every loan is the subject of extensive
speculations, it generally is liable to con-
siderable variations with respect to its
current price, sometimes selling at a
high premium, at other times at a dis-
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count, according to the circumstances

which take place between the agreement -

for the loan and the day fixed for paying
the last instalment. Thus the omnium
of the year 1799, was at first at 4and §
per cent. premium ; on the 20th of Au-
t it bad risen to 194, and on the 3d
g::)tembcr was at 22¢ ; it soon after fell
considerably, and on the 14th of October
was at 44, 24, 3§; but on the 18th No-
vember it had got up again to 12 per
cent. premium. The omnium of the
ear 1801 rose, on the signing of pre-
iminaries of peace, to 18 per cent,
and was soon after at 25 per cent.
premium : the omnium of the following
year was at one time 12 per cent.
discount. .

OMPHALEA, in botany, a genus of
The Monoecia Monadelphia class and
order. Natural order of Tricocce. Eu-
phorbiz, Jussicu. Essential character:
male, calyx four-leaved; corolla none;
filaments columnar, with the anthers
inserted into it: female, calyx five-
leaved ; corolla none ; stigma trifid ; cap-
sule fleshy, three-celled; nut solitary.
There are four species, all natives of Ja-
maica.

ONCHIDIUM, in natural history, a
genus of the Vermes Mollusca class and
order. Body oblong, creeping, flat be-
neath, mouth placed before ; two feelers,
situate above the mouth ; two arms at the
side of the head; vent behind and placed
beneath. There is but a single species,
wiz. O. typhz, the onch, which is describ.
ed in the transactions of the Linnzan So-
ciety. It inhabits Bengal, on the leuves
of the typha elephantina, about an inch
long, and not quite so broad, but linear,
and longer when creeping. In appear-
ance it very much resembles a limax, but
differs principally in wanting the shield
and lateral pore, and in being furnished
with a vent behind. Body above con-
vex; head small and placed beneath,
which when the animal is in motion is
perpetually changing its form and size,
and drawn in when at rest ; mouth placed
lengthwise, and continually varying its
shape from circular to linear : feelers re-
tractile, resembling those of the slug, and
apparently tipt with eyes ; arms dilatuble,
solid, compressed, and palmate when fully
expanded. ’

ONION, in botany, see ALLiux. Con-
sidered chemically it may be observed,
that as it possesses most of the proper-
ties of Gancic (which see) though not in
8o large proportions, & volatile oil, on
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which its activity depends, might be ex-
pected, but this has not been found.
Water distiMed from it {ields no oil ; if
therefore there is any oil, it must be in
very small quantities, and soluble in wa-
ter. ‘The active principle of the onion
acts upon the tin of the alembic in which
experiments have been made.

ONISCUS, in natural history, a genus
of insects of the orderaptera. Jaw trun-
cate, denticulate; lip bifid ; antennz from
two to four, setaceous ; body oval, consist-
ing of about fourteen transverse seg-
ments; fourteen legs. ‘These insects feed
on animal and vegetable matter, and they
cast their skin. There are nearly fifty
species, divided into sections. A. with-
out feelers ; four antennz, sessile. B. feel-
ers unequal, the hind-ones longer; an-
tennwx filiform. The most common spe-
cies is the 0. asellus, or common wood-
louse, found in great quantities under the
bark of decayed trees, beneath stones in
damp situations.. It preys on minuter in-
escts. O. armadillo, the medical wood.
louse, is of a darker colour than the for-
mer, but found in similar situations.
When suddenly disturbed or touched, it
rolls itself up into a round form in the
manner of the armadillos; frequently re.
maining in that state for a considerable
length of time. This insect was former-
ly considered as a specific in many disor-
ders, but is now rarely used. Among
marine insects of this genus, is the O.

udeloupensis, measuring about one
inch and three quarters in length; an-
tennz very short, compressed, inferior
pair rather longer; men covered
with six scales, beneath ; tail somewhat
oval, flat, furnished with a lateral atyle
on each side, the last joint of which is bi-
fid ; the five segments of the body before
the tail are much narrowed, and destitute
of feet. The female protects her young,
for a considerable time after their exclu-
sion, under t;; l:bdoziiml scales; in this
respect resembling the opossum amon
the quadrupeds. They are often fousn'd}
in the mouth of the Clupea menhaden or
mossbanker, attached to the palate, and
partaking of its form.

ONOCLEA, in botany, a genus of the
Cryptogamia Filices class and order. Na-
tural order of Filices or ferns. Generic
character ; capsules under the recurved
and codhtracted pinnules of the frond, re-
sembling pericarps. There are two spe-
cies, viz. 0. sensibilis, and O. polypodioi-
des; the former is 8 native of Virginia,
the latter was found by Koenig, in
the fissures of the rocks near the top of




OPA

the Table Mountain at the Cape of Good
Hope.

(gNONlS, in botany, restharrow, a ge-
nus of the Diadelphia Decandria class and
order. Natural order of Papilionacez or

minosz. Essential character: calyx,
five.parted, with linear segments; banner
striated ; legume turgid, sessile; filaments
connate, without a fissure. There are
thirty-eight species ; these are herbace-
ous plants or under shrubs; leaves ter.
nate, with the leaflets often serrulate ;
stipules fastened to the bottom of the pe-
tiole ; flowers yellow or purple, une or
many flowered. :

ONOPORDUM, in botany, a genus of
the Syngenesja Polygamia ZEqualis class
and order. Natural order of Compositz
Capitatz. Cinarocephalz, Jussieu. Es-
sential character: culyx scales mucronate :
receptacle honey-combed. There are
seven species.

ONOSMA, in botany, a genus of the
Pentandria Monogynia class and order.
Nataral order of Asperifoliz. Borra-
ginez, Jussieu. Essenual character: co-
rolla, bell-shaped, with the throat per-
vious: seeds fous There are three spe-
cies.

ONYX. See CmaLcenoxy.

OPACITY, in philosophy, a quality of
bodies which renders them impervious
to the rays of light. It has been suppos-
ed that opacity consists in this, that the

ores. of the gody are not all straight.
‘This doctrine, however, is deficient : for
though to have a body transparent, its
pores must be straight, or rather open
every way, yet it is inconceivable how it
should happen, that not only glass and
diamonds, but even water, whose parts
are so very moveable, should have all
their pores open and pervious every way;
while the finest paper, or the thinnest
gold leaf, should exclude the light, for
want of such pores.

So that another cause of opacity must
be sought for. Now all bodies have vast-
ly more pores or vacuities than are ne-
cessary for an infinite number of rays to
pass freely through them in right lines,
without striking on any of the parts them-
selves. For, since water is nineteen
times lighter or rarer than gold, and yet
gold itself is so very rare that magnetic
efluvia pass freely through it, without
any opposition, and quicksilver is readily
received within its pores, and even water
itself by compression, it must have more
pores than solid parts ; consequently wa-
ter must have at least forty times as much
vacuity as solidity. The cause, therefore,
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why some bodies are opaque, does not
consist in the want of rectilinear pores,
pervious every way, but either in the un.
equal density of the parts, or in the mag-
nitude of the pores, and their being either
empty, or filled with a different matter ;
by means of which the rays of light, in
their passage, are arrested by innumera-
ble refractions and reflections, till at
length, falling on some solid part, they
become quite extinct, and are utterl
absorbed. Hence, cork, paper, woodt
&c.ure opaque ; while glass, diamonds,
&c. are pellucid. For in the confines or
joining of parts alike in density, such as
those of glass, water, diamonds, &c.
among themselves, no refraction or re-
flection takes place, because of the equal
attraction every way ; 8o that such of the
rays of light as enter the first surface
pass straight through the body, except-
ing such as are lost and absorbed, by
striking on solid parts; butin the border-
ing of parts of unequal density, such as
those of wood and paper, both with re-
gard to themselves, and with regard to
the air, or empty space in their larger
pores, the attraction being unequal, the
reflections and refractions will be ve,
great; and thus the rays will not be
able to pass through such bodies, being
continually driven about, till they be-
come extinct.

That this interruption or discontinuity
of parts is the chief cause of opacity, Sir
Isaac Newton argues, appears from hence,
that all opaque bodies immediately be-

in to be transparent, when their pores

ecome filled with a substance of nearly
equal density with their parts. Thus,
paper, dipped in water or oil, some stones
steeped in water, linen cloth dipped in oil
or vinegar, &c. become more transparent
than before.

OPAL, in mineralogy, a species of the
Quurtz family, found in many parts of
Europe, especially in Hungary. When
first dug out of the earth it 18 soft, but it
bardens and diminishes in bulk by expo-
sure to the air. The specific gravity va.
ries from 19 to 2.5. There are four
subspecies, viz. the precious, the common,
the semi, and the wood opal. Some speci-
mens have the property of emitting vari-
ous coloured rays, with a particular etful-
gency, when placed between the eye and
the light. The opals that possess this pro-
perty are distinguished by lapidaries by
the epithet oriental or nobilis. Itis es-
teemed the most beautiful of the gems by
Eastern nations ; but ih Europe it is not
quite s0 highly valued, on account of its
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liability to split on a sudden change of
temperature : it is principally used for
necklaces, ear rings and fingerrings. The
most beautiful opals known are in the Im-

erialcabinet of Vienna ; one isfive inches
ong and two and 2 half in diameter; an.
other is of the size and nearly of the shape
of a hen’segg. The noble opal consists
of silica and water in the proportion of 9
to 1. Specimens of the common and semi-
opalhave been analysed, and found to con-
sist as follows :

Common Opal., Semi Opal.

Silica - - - - 9874 . - 4350
Alunmina - - - 01 .- . 00
Oxideofiron - - 01 . . 47,
Water - - - - 00 - . 75
9895 98.00
Loss 105 2.
100 100
—— —_—

OPATRUM, in natural history, a ge-
nus of insects of the order Coleoptera.
Antennz moniliform, thicker towards the
tip ; head projecting from a cavity in the
thorax; thorax a little flattened, margin-
ed; shells immarginate, longer than the
abdomen. There are twenty-eight spe-
cies, O. sabulosum is brown, shells with
three indented ruised lines ; thorax emar-
ginate. Inhabits Europe and America,
on sand.

OPERA, a dramatic composition set to
music, and sung on the stage, accompa-
nied with musical instruments, and en-
riched with magnificent dresses, ma-
chines, and other decorations.

Orxna-glass in optics, so called from
its use in theatres, &c. ; it is sometimes
called a “diagonal perspective” from its
construction. 1t consists of a tube about
four inches long, in each side of which
there is a hole exactly against the mid-
dle of a plane mirror, which reflects the
rays falling u{:on it to the convex glass,
through which they are refracted to the
concave eye-glass, whence they emerge
paraliel to the eye at the hole in the
tube. This instrument is not intended to
magnify objects more than about two or
three times. The peculiar artifice is, to
view a person at a small distance, so that
no one shall know who isobserved: for the
instrument points to a different object
from that which is viewed ; and as there
is a hole on each side, it is impossible to
know on which hand the object is situat.
ed, which you are looking at.
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OPERCULARIA, in botany, a genus
of the Tetandria Monogynia class and
order. Essential character: flower com-
pound ; calyx common, one-leafed, un.
equally toothed, closed by a common re-
certacle, flowering above, seeding below,
falling when ripe. There are three spe-
cies.

OPHIDIUM, in natural history, a genus
of fishes of the order Apodes. Gene-
ric character: the head rather naked ;
teeth in the jaws, palate, and throat ; gill
membrane seven-rayed ; body in the form
of a swerd. There are four species. We
shall notice only O. barbatum, or the
bearded Ophidium: this is generally
about eight inches long, and is a native
of the Adriatic and Mediterranean Seas,
and is not much valued as food. It sub-
sists on small fishes and crabs.

OPHIOGLOSS;IhiI; in botany, addcrh’:
tongue, a genus of the Cryptogamia Fili-
ceig’ clnsgsmd order. N:tytrnlg‘on:der of
Filices, or Ferns. Generic character:
capsules numerous, connected by a mem-
brane into a distich spike, subglobular,
when ripe opening transversely, without
any elastic ring : seeds very many, ex-
tremely minute. There are nine species.

OPHIORHIZA, in botany, a genus of
the Pentandria Monogynia class and or-
der. Natural order of Stellatz. Gentia-
nz, Jussieu. Essential character: corol-
la funnelform; germ bifid; stigmas
two ; fruit two-lobed. There are three

ecies.

OPHIOXYLUM, in botany, serpentine
wood, a genus of the Polygamia Monoecia
class and order. Natural order of Apoci-
nex, Jussieu. Essential character: her-
maphrodite, calyx five-cleft ; corolla five-
cleft, funnel-form ; stamens five; pistil
one : male calyx bifid; corolla five-cleft,
with a funnel-form mouth ; nectary cylin-
dric ; stamens two. There is but one
species; wiz. 0. serpentinum, scarlet-
flowered ophioxylum, a native of the
East Indies.

OPHIRA, in botany, a genus of the Oc.
tandria Monogyuia class and order. Na.
tural order of Onagrz, Jussieu. Essen-
tial character; involucre two-valved,
three-flowered; corolla four-petalled, su-
perior ; berry one.celled. There is but
one species: wiz. O. stricta, a native of
Africa.

OPHRYS, in botany, a genus of the
Gynandria Diandria class and order. Na-
tural order of Orchidez. Essential cha-
racter : nectary somewhat keeled under-
neath. There are thirty-four species.
These plants are of .the same natural ge-
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aus with the Orchis. Linnzus distin-
ished this natural order into genera
rom the nectarium, which in Orchis
forms a horn or spur at the back of the
flower, whereas the lip of it in thisisa
petal, hanging down, with a ridge or keel
running along the back. O. nidis avis,
bird’s nest Ophrys, has the root compos-
ed of many strong fibres, from which
arise two oval veined leaves, jointed at
their base ; between these spring up a
naked stalk about eight inches in height,
terminated by a long spike of herbace-
ous flowers, resembling gnats, composed
of five petals, with a long bifid lip to the
nectarium, a crest or standard above, and
two wings on the side; capsule angular,
opening in six parts, filled with small
seeds like dust. Native of several parts
of Euro_Fe. ’

OPHTHALMIA, in medicine, an in-
flammation of the membranes which in-
vest the eye.

OPIUM, in chemistry and medicine,
an inspissated gummy juice, which is ob -
tained from the head of the *papaver
somniferum.” Itis imported from Per-
sia, Arabia, and other warm parts of Asia,
in flat cakes, covered with leaves to pre-
vent their sticking together. It has a
reddish brown colour, and strong pecu-
liar smell: its taste at first is nauseous
and bitter; but this soon becomes acrid,
and produces a slight warmth in the
mouth. A peculiar substance has been
detected in opium, to which itis s::‘ppos-
ed theproperties it possesses of pro-
ducing sleep are owing. On account of
this property, this substance has receiv-
ed the name of narcotic matter. It is
obtained from the milky juices of some
plants, as those of the poppy, lettuce,
and some others. Opium, which is ex-
tracted from the poppy, is prepared by
the following process. The headsof the
white poppy, which is cultivated in dif-
ferent countries of the east for this pur-
pose, are wounded with asharp instru-
ment; amilky juice flows out, which
concretes, and is collected and formed in-
tocakes. Inthisstate opiumisa tenacious
substance, of a brownish colour ; has a pe-
culiar smell, and a di eable bitter
taste. It becomes soft with a moderate
heat. Itreadilytakes fire, and burns rapid-
ly. By the analysis of opium, it appearsto
be composed of the sulphates of ime and
of potash, extractive matter, gluten, mu-
cilage, resinous matter, and an oil, be-
sides the narcotic matter to which its pe-
culiar properties are owing. By digest-
ing opium in water, part of it is dissolv-
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ed, and by evaporating the solution to the
counsistence of syrup, a gritty precipitate
appears, which becomes more copious
with the addition of water. This preci-
pitate i8 composed of resinous and ex-
tractive matter, besides the peculin nar-
cotic matter which is crystallized. When
alcohol isdigested on this precipitate, the
resinous and narcotic matters are dissolv-
ed, and the extractive matter remains
behind. As the solution cools, the nar-
cotic matter crystallizes; but the crystals
are coloured with a portion of resin. By
repeated solutions and crystallizations it
may be obtained tolerably pure. If alco-
hol be digested on the residuum, it be-
comes of a deep red colour, the same
crystals  are degoaited on cooling, and
may be purified in the same way from
the resinous matter with which they are
contaminated. The narcotic matter, when
properly purified, is of a white’ colour;
crystallizes in right-angled prisms, with
arhomboidal base ; and has neither taste
nor smell. It is insoluble in cold water,
and requires 400 parts of boiling water
for its solution, from which it is precipi-
tated by cooling. The solution does not
redden the tincture of turnsole. It is so-
luble in 24 parts of boiling alcohol, and

uires about 100 parts when it is cold.
When water is added to the solution in
alcohol, it is precipitated in the form of a
white opaque matter. One of the most
decided characters of this substance is its
easy solubility in all the acids, and with-
outthe aid of heat. Itis precipitated from
these solutions by means of an alkali, in
the form of white powder. Pure alkalies
increase the power ofits solubility in wa-
ter, and the acids, when not added in ex-
cess, occasion a precipitate. When nitric
acid is poured on the crystals reduced to
& coarse wder, it communicates to
them a rexfocolour, and readily dissolves
them. Wkhen the solution is heated and
evaporated, it yields crystals of oxalic
acid in considerable quantity. The resi-
duum has a very bitter taste. From the
effects of heat and of nitric acid on this
substance, it appears to be compoused of
oxygen, hydrogen, carbon, and azote.
This narcotic substance is also found in
the milky juice, and inthe extracts
which are obtained from several other
plants, as from different species of lac-
tuca, or lettuce; hyoscyamus niger, or
henbane. The leaves of some plants
also produce similar effects, as those of
the deadly night-shade, fox-glove, and
conium maculatum, or hemlock. See
Porrex.
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OPOPANAX. Sce Gux resin.

OPOSSUM. See Dipxrears.

OPTICS, the science of vision, includ-
ing Catoptrics and Dioptrics, and even
Perspective ; as also the whole doctrine
of light and colours, and all the pheno-
mena of visible objects. See P xamsrxc-
TIVSE.

Optics, in its more extensiv  accepta.
tion, is a mixed mathematical science,
whiclj explains the manner in which vi-
sion 1s performed in the eye; treats of
sight in general; gives the reasons of the
several modifications or alterations which
the rays of light undergo in the eye ; and
shows why objects appear sometimes
greater, sometimes smaller, sometimes
more distinct, sometimes more confused,
sometimes nearer, and sometimes more
remote, In this extensive signification it
is considered by Sir Isaac Newton, in his
Optics. Indeed Optics make a consider-
able branch of natural ?hilosophy;both
as it explains the laws of nature, accord-
ing to which vision is performed, and as
it acounts for abundance of physical phe-
nomena, otherwise inexplicable.

The reflection of the rays of light is,
indeed, an occurrence too frequent and
obvious to have escaped the notice even
of the earliest observers; a river or some
other piece of water was probably the
first mirror; its effect was afterward
imitated by metallic mirrors; hence was
discovered the equality of the angles of
incidence and reflection. It was known
at an early period that an oar, or other
straight piece of wood, partially immers-
ed in water, no longer appeared straight,
yet ages after this elapsed before any at-
tempts were made to ascertain the rela-
tion between the angles of incidence and
refraction. Empedocles was the first
person on record that wrote systemati-
cally on light; and Euclid composed a
treatise on the ancient optics and catop-
trics ; dioptrics being less known to the
ancients, though it was not quite unno-
ticed by them; for among the phenomena
at the beginning of that work, Euclid re-
marks the effect of bringing an object in-
to view, by refraction, in the bottom of a
vessel, by pouring water into it, which
could not be seen over the edge of the
vessel before the water was poured in;
and other authors speak of the then
known effects of glass globes, &c. both
a8 burning glasses, and as to bodies seen
through them. Euclid’s work, the genu-
ineness of which has been doubted, is
ehieﬂy on catoptrics, or reflected rays;
in which he shows the chief properties of
them in plane, convex, and concave sur-
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faces, in his usual geometrical manner,
beginning with that concerning the equa-
lity of the angles of incidence and re-
flection, which he demonstrates; and in
the last proposition, showing the effect
of a concave speculum, as a burning
glass, when exposed to the rays of the

sun.

The effects of burning glasses, both by
refraction and reflection, are noticed by
several others of the ancients, and it has
been thought that the Romans had a me-
thod of lighting their sacred fire by some
such means.  Aristophanes, in one of his
comedies, introduces & person as making
use of a globe filled with water to cancel
abond that was against him, by thus melt-
ing the wax of the seal. 1If we give cre-
dit to what some ancient historians are
said to have written concerning the ex-
ploits of Archimedes, we shall be induced
to think that he constructed some ve

owerful burning mirrors Itis even al-
owed that this eminent geometrician
wrote a treatise on the subject of them,
though it be not now extant; as also con-
cerning the appearance of a ring or cir-
cle under water, and therefore could not
have been ignorant of the common phe-
nomena of refraction. ?d’e find many

uestions concerning optical appearances
& the works of AriEtol:le. ’l"lfns author
was also sensible that it is the reflection
of light from the atmosphere, which pre-
vents total darkness after the sun sets,
and in places where he does not shine in
the day time. He was also of opinion,
the rainbows, halos, and mock-suns, were
all occasioned by the reflection of the
sun.beams in different circumstances, by
which an imperfect image of his_body
was produced, the colour only being ex-
hibited, and not his proper figure. The
ancients were not only acquainted with
the more ordinary appearances of refrac.
tion, but knew also the production of co-
lours by refracted light. Seneca says,
that when the light of the sun shines
through an angular piece of glass, it
shows all the colours of the rainbow.—
These colours, however, he says,are
false, such asare seenin the pigeon’s neck
when it changes its position ; and of the
same nature, he says, as a speculum,
which, without having any colour of its
own, assumnes that of any other body.

It appears also, that the ancients were
not unacquainted with the magnifying
power of glass globes filled with water,
though they probably knew nothing of
the reason of this power; and it is sup-
posed that the ancient engravers made
use of a glass globe filled with water to
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magnify their figures, that they might
work to more advantage.

Ptolemy, about the middle of the se-
cond century, wrote a considerable trea-
tise on optics. The work is lost; but
from the accounts of others it appears
that he there treated of astronomical re-
fractions. The first astronomers were not
aware, that the intervals between stars
appear less when near the horizon than
in the meridian; and on this account they
must have been much embarrassed in
their observations; but it is evident that
Ptolemy was aware of this circumstance,
by the caution which he gives to allow
something for it, whenever recourse is
had to ancient observations. This philo.
sopher also advances a very remote hy-
pothesis, to account for the remarkably
great apparent size of the sun and moon
when seen near the horizon. The mind,
he says, judges of the size of objects by
means of a preconceived idea of their
distance from ue; and this distance is
fancied to be greater, when a number of
objects are interposed between the eye
and the body we are viewing, which is
the case when we see the heavenly bo-
dies near the horizon. In his Almagest,
however, he ascribes this appearance to
a refraction of the rays by vapours, which
actually enlarge the angle under which
the luminaries appear, just as the aogle
is enlarged by which an object is seen
from under water. See ProLEmr.

Alhazen, an Arabian writer, was the
next author of consequence, who wrote
about the year 1100. Alhazen made
many experiments on refraction, at the
surface between air and water, air and
5!:», and waterand glass; and hence he

educed several properties of atmosphe-
rical refraction, such as, that it increases
the altitudes of all objects in the heavens ;
and he first advanced that the stars are
sometimes seen above the horizon by
means of refraction, when they are really
below it; which observation was con-
firmed by Vitellio, Walther, and espccial-
ly by the observations of Tycho Brahe.
Alhazen observed, that refraction con-
tracts the diameters and distances of
the heavenly bodies, and that it is the
cause of the twinkling of the stars. Thisre-
fractive power he ascribed, not tothe va-
Poun contained in the air, but to its dif-
erent degrees of transparency. And it
was his opinion, that so far from being
the cause of the heavenly bodies appear-
ing larger near the horizon, it would
make them appear less; observing that
two stars appear nearer together in the
horizon than near the meridian. This
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phenomenon he ranks among optical de. .
ceptions. We judge of distance, he
says, by comparing the angle under
which objects appear with their sup-
Eosed distance ; s0 that if these angles

e nearly equal, and the distance of one
object be conceived greater than that of
the other, this will be imagined to be the
larger. And he further observes, that
the sky near the horizon is always ima-
gined to be further from us than any other
part of the concave surface.

In the writings of Alhazen, too, we find
the first distinct account of the magnify-
ing power of glasses, and it is not impro-
bable that his writings on this head gave
rise to the useful invention of spectacles;
for he says, that if an object be applied
close to the base of the larger segment of
a sphere of glass, it will appear magnifi-
ed. He also treats of the appearance of
an object through a globe, and says that
he was the first who observed the refrac-
tion of rays into it.

In 1270, Vitellio, a native of Poland,
published a treatise on optics, containing
all that was valuable in Alhazen, and di-
gested in a better manner. He observes,
that light is always lost by refraction,
which makes objects appear less lumi-
nous. He gave a table of the results of his
experiments on the refractive powers of
air, water, and glass, corresponding to
different angles of incidence. He as-
cribes the twinkling of the stars to the
motion of the air in which the light is re-
fracted ; and he illustrates this hypothesis
by observing, that they twinkle still more
when viewed in water putin motion. He
also shows that refraction is necessary, as
well as reflection, to form the rainbow :
because the body which the rays fall
upon is a transparent substance, at the
surface of which one part of the light is
always reflected, and another refracted.
And he makes some ingenious attempts
to explain refraction, or to ascertain the
law of it. He also considers the foci
of glass spheres, and the apparent size
of objects seen through them, though
with but little accuracy. See Rxrmac.
TION.

Contemporary with Vitellio was Roger
Bacon, a man of very extensive genius,
who wrote upon almost every branch of
science; though it is thougnt his im-

rovements in optics were not carried far
Eeyond those of Alhazen and Vitellio : to
him, however, has been attributed the
invention of the Magic Laxrerx, which
see.

One of the next who distinguished him-
self in this way was Maurolycus, teacher

G
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of dathematics at Memsina. [n a treatise,
“ De Lumine et Umbra,” published in
1575, he demonstrates, that the crystal-
line humour of the eye is a lens that col.
lects the rays of light issuing from the ob-
jects, and throws them upon the retina,
where the focus of each pencilis. From
this principle he discovered the reason
why some people are short-sighted, and
others long-sighted ; also why the former
are relieved by concave glasses, and the
others by convex ones.

Contemporary with Maurolycus was
John Baptista Porta, of Naples. He dis-
covered the cameraobscura, which throws
considerable light on the nature of vision.
His house was the constant resort of all
the ingenious persons at Naples, whom
he formed into what he called an Acade-
my of Secrets, each member being oblig-

to contribute something that was not
generally known, and might be useful. B
this means he wasfurnished with material
for his * Magia Naturalis,” which con-
tains his account of the camera obscura,
the first edition of which was publish-
ed, as he informs us, when he was not
ite fifteen years old. He also gave the
2:-; hint of the magic lantern, which Kir-
cher afterwards , followed and improved.
His experiments with the camera obscura
convinced him, that vision is performed
by the intromission of something into the
eye, and not by visual rays proceeding
from it, as had been formerly imagined ;
and he was the first who fully satisfied
himself and others upon this subject. He
justly considered the eye asa camera ob-
scurs, and the pupil the hole in the win-
dow-shutter; but he was mistaken in sup-
posing that the crystalline humour corres-
ponds to the wall which receives the ima-.
fe ; nor was it discovered, till the year
604, that this office is performed by the
retina. He made a variety of just remarks
concerning vision, and particularly ex-
plained several cases in which we imagine
things to be without the eye, when the
appearances are occasioned by some af.
fection of the eye itself, or b{ some motion
within the eye. He remarked also, that
in certain circumstances, vision will be
sssisted by convex or concave .glasses ;
and he seems even to have made some
small advances towards the discovery of
telescopes. Other treatises on optics, with
various and gradual improvements, were
afterwards successively published by se-
veral authors, whose names, with the titles
and brief accounts of their general works,
would occupy a large space. We must,
however, mention the excellent work on

optics, by Dr. Smith, 2 vols. 4t0.; an
sbridgement of which was made by Dr.
Kipling, for the use of the students at the
Universities, entitled * Elementary Parts
of Dr. Smith’s Optics,” &c. 1778 ; and sn .
elaborate History of the Present State of
Discoveries relating to Vision, Light, and
Colours, by Dr. Priestley, 4to. 1772; &
work highly instructive and entertaining
to persons who have a taste for physics.

The laws of optics depending upon the
properties of light, the reader will do
well, as introductory to this article, to re-
fer to what has been said in our fourth
volume on that subject. There will be
found much curious speculation, and a
variety of interesting facts relating to the
nature of light, its velocity, and the direc.
tion which it takes in moving through free
space and through our atmosphere. We
shall in this place give a few definitions
necessary to the mere student.

By a ray of light, is meant the motion
of a single particle ; and its motion is re-
presented by a straightline. Any parcel
of rays proceeding from a point, is called
apencil of rays. By a medium, is meant
ang_ pellucid or transparent body, which
suffers light to pass through it. Thus,
water, air, and glass, are called medis.
Parallel rays, are such as move always at
the same distance from each other. If
rays continually recede from each other,
a8 from C to cd (Plate L Optics, fig. 1.)
they are said todiverge. Ifthey continually
approach towards each other, as in moving
from c d to C, they are said to converge.
The ‘:oint at which converging rays meet
is called the focus. The point towards
which they tend, but which they are pre-
vented from coming to, by some obstacle,
is called the imaginary focus. When rays,
after passing through one medium, or en.
tering another medium of different densi-
ty, are bent out of their former course, and
made to change their direction, the; are
said to be refracted : thus A C (fig.2,) is
a ray, which, when it enters the medium
H G K, instead of proceeding in the same
direction C L, it is made to move in the
direction CS. When they strike against
a surface, and are sent back again from
the surface, they are said to be reflected.
The incident ray, as A C, is that which
comes from any luminous body, and falls
upon the reflecting surface, as H K, and
C M is the reflected ray. The angle of
incidence is that which is contained be-
tween the incident ray A C and a perpen-
dicular to the reflecting surface in the
point of reflection, as the angle A C D.
The angle of reflection, is that contained
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between the ssid perpendicular DC, and
the reflected ray CM, »iz. the angle DCM.
The sngle of refraction, is that contained
between the refracted ray CS,and the per-
pendicular CN, viz. the angle FCK. The
angle of deviation, is that which is con.
tained between the line of direction of an
incident ray AL, and the direction of the
same ray CF, after it is refracted ; thus
the angle L C F is the angle of deviation.

A lens, is glass ground into such a form
as to collect or disperse the rays of light
which pass through it. These are of dif-
ferent shapes, and from thence receive
different names. A plano-convex,has one
side flat, and the other convex, as A (fig.
3) A plano-concave, is flat on one side,
and concave on the other, as B. A dou.
ble convex, is convex on both sides, as C.
A double concave, is concave on both
sides, as D. A meniscus, is convex on one
side, and concave on the other,as E. A
line passing through the centre of a lens,
as FG, is called its axis.

Of Refraction. If the rays of light, after
passing through a medium, enter another
of a different density ({)erpendicnlar to its
surface, they proceed through this me-
dium in the same directionas before. Thus
the ray OP (fig. 2.) proceeds to K, in the
same direction. But if they enter ob-
liquely to the surface of a medium, either
denser or rarer than what they moved in
before, they are made to change their di-
rection in passing through that medium,
1f the medium which they enter be denser
they move through it in a direction near-
er to the perpendicular drawn to its sur-
face. Thus, AC, upon entering the den-
ser medium HGK, instead of proceeding
in the same direction AL, is bent into the
direction CF, which makes a less angle
with the perpendicular OP. On the con-
trary, when light passes out of a demser
into a rarer medium, it moves in a di-
rection farther from the perpendicular.
‘Thus, if SC were a ray of light which
had paseed through the dense medium
HGIE on arriving at the rarer medium
it would move in the direction CA,
which makes a greater angle with the
perpendicular. This refraction is great-
er or less, that is, the rays are more or
less bent or turned aside from their
course, as the second medium through
which they pass is more or less dense
than the first. Thus, for instance, light
is more refracted in passing from air into

than from air into water; glass be-
ing denser than water. And, in general,
in any two given media, the sine of any
one angle of incidence has the same ratio

to the sine of the corre?ondmﬁmgle of
refraction, as the sine of any other angle
of incidence has to the sine of its corres.
ponding angle of refraction. Hence,
when the angle of incidence is increased,
the corresponding angle of refraction is
also increased ; because the ratio of their
sines cannot continue the same, unless
they be both increased ; and if two :zles
of incidence be equal, the angles of

tion will be equal. The angle of deviation
must also vn? with the angle of incidence.
If a ray of light, AC, (fig. 2) tr“ obliquely
out of air into glass, A D, the sine of the
angle of incidence A C D, is to N 8, the
sine of the angle of refraction N C 8,
nearly as 3 to 2; therefore, supposing the
sines proportional to the angles, the sine
of F C L, the angle of deviation, is as the
difference between A D and N 8, that
is as 3—2, or 1, whence the sine of inci-
dence is to the sine of the angle of devia-
tion as 3 to 1. In like manner it may be
shown, that when the ray passes oblique-
ly out of glass into air, the sine of the an-
gle of incidence wiil be to that of devia-
tion,as NSto AD—N S, that is, as 2
tol. In ing out of air into water,
the sine of the angle of incidence is to
that of refraction, as 4 to 3, and to that of
deviation, as 4 to 4—3, or 1; and in pass-
ing out of water into air, the sine of the
angle of incidence is to that of refraction,
n% to 4, and to that of deviation, as 3 to
1. Hence a ray of light cannot pass out
of water into air at a greater angle of in-
cidence than 48° 3¢/, the sine of which is
to radius as 3 to 4. Out of glass into air
the angle must not exceed 40° 11/, be-
cauge the sine of 40° 11’ is to radius as 2
to 8 nearly ; consequently when the sine
has a greater proportion to the radius
than that mentioned, the ray will not be
refracted. It must be observed, that when
the angle is within the limit for light to
be refracted, some of the rays will be re-
flected. For the surfaces of all bodies
are for the most part uneven, which oc.
casions the dissipation of much light by
the most transparent bodies; some be-
ing reflected, and some refracted, by the
inequalities on the surfaces. Hence a per-
son can see through water, and his image
reflected by it at the same time. Hence
also, in the dusk, the furniture in a room
may be seen by the reflection of a win-
dow, while objects that are without are
seen through it.

Upon a smooth board, about the cen-
tre C, describe acircle HOK P ; draw
two diameters of the circle, O P, HK,
perpendicular to each other; draw A D M
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perpendicularto OP; cutoff D TandC I
equal to three-fourths D A ; through T,
draw T I S, cuatting the circumference in
8; NS drawn from S, perpendicularly
upon O P, will be equal to D T, or three-
fourths of D A. Then if pins be stuck
* perpendicularly at A, C,and S, and the
ard be dipped in the water as far as the
line H K, the pin at § will appear in the
same line with the pinsat A and C. This
shows, that the ray which coraes from the
pin S is so refracted at C, as to come to
the eye along the line C A; whence the
sine of incidence A D is to the sine of re-
fraction N S, as 4 to 3. If other pins
were fixed along C S, the{ would all ap-
pearin A C produced ; which shows that
the ray is bent at the surface only. The
same may be shown, at different inclina-
tions of the incident ray, by means of a
moveable rod turning upon the centre C,
which always keep the ratio of the sines
AD,NS,as4t03. Also, the sun’s sha-
dow, coinciding with A C, may be shown
to be refracted in the same manner.
The image L, of a small object S, plac-
ed under water, is one-fourth nearer the
surface than the object. And hence
the bottom of a pond, river, &c. is one-
third deeper than it appears to a specta-
tor.

To prove the refraction of light ina
different way, take an upright empt
vessel into a dark room ; make a small
hole in the window-shutter, so that a beam
of light may fall upon the bottom ata
(fig. 4), where you may make a mark.
‘Then fill the basin with water, without
moving it out of its place, and you will
see that the ray, instead of falling upon a,
will fall at 4. If a piece of looking-glass
be laid in the bottom of the vessel, the
light will be reflected from it, and will be
observed to suffer the same refraction as
in coming in; only in a contrary direc-
tion. If the water be msade a little mud-
dy, by putting into it a few drops of milk,
and if the room be filled with dust, the
rays will be rendered much more visi-
ble. The same may be proved by ano-
ther experiment. Put a piece of mone
into the basin when empty, and wal
back till you have just lost sight of the
money, which will be hidden by the edge
of the basin. Then pour water into the
basin, and you will see the money distinct-
3y, though you look at it exactly from the
same spot as before. See fig. 2, where
the piece of money at S will appear at L.
Hence also the straight oar, when partly
immesrled in water, will appear bent, as
ACS.

If the rays of light full upon a piece
of flat glass, theyxhare refracted into a
direction nearer to the perpendicular,
as described above, while they pass
through the glass; but after coming
sgain into air, they are refracted as
much in the contrary direction; so that
they move exactly parallel to what they
did before entering the glass. But, on
account of the thinness of the glass, this
deviation is generally overlooked, and it
is considered as passing directly through
the glass.

If paralle]l rays, a b (fig. 1) fall upon a
plano-convex lens, ¢ d, they will be so
refracted, as to unite in a point ¢, be-
hind it; and this point is called the
“principal focus,” or the *focus of pa.
rallel rays ;” the distance of which from
the middle of the glass is called the
¢ focal distance,” which is equal to twice
the radius of the sphere, of which the
lens is a portion.

When parallel rays, as A B (fig. 5)
fall upon a double convex lens, they
will be refracted, so as to meet in a
focus, whose distance is equal to the ra-
dius or semi-diameter of the sphere of
the lens.

Ex. 1. Let the rays of the sun pass
through a convex lens into a dark room,
and fall upon a sheet of white paper

laced at the distance of the principal
ocus from the lens. 2. The rays of a
candle in a room from which all exter-
nal light is excluded, passing through a
convex lens, will form an image on white
paper.

But if a lens be more convex on one
side than on the other, the rule for find-
ing the focal distance is this : as the sum
of the semi-diameters of both convexities
is to the semi-diameter of either, so is
double the semi.diameter of the other to
the distance of the focus; or divide the
double product of the radii- by their
sums, and the quotient will be the dis-
tance sought.

8ince 5] the rays of the sun which
pass through a convex glass are collected
together in its focus, the force of all their
heat is collected into that part ; and is in
proportion to the common heat of the
sun, as the area of glass is to the area of
the focus. Hence we see the reason why
a convex glass causes the sun’a rays to
burn after passing throughit. See Bunx-
186 glass. *

All those rays cross the middle ray in
the focus f; and then diverge from it to
the contrary sides in the same manner as
they converged in coming tu it. If ano-
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ther glass, F G, of the same convexity as
D E, be placed in the rays at the same
distance from the focus, it will refract
them so, as that, after going out of it,
they will be all paratlel,as b ¢ ; and go on
in the same manner as they came to the
first glass, DE, but on the contrary sides
of the middle ray. The rays diverge
from any radiant point, as from a principal
focus ; therefore, if a candle be placed at
£, inthe focus of the convex glass FG, the
diverging rays in the space P £ G will
be so refracted by the glass, that after

ing out of it, they will become paral-
ﬁ', as shewn in the space ¢ b. If the
candle be placed nearer the glass than its
focal distance, the rays will diverge, after
passing through the , more or less,
as the candle 1s more or less distant from
the focus.

If the candle be placed further from
the glass than its focal distance, the rays
will converge, after passing through the
glass, and meet in a point, which will
be more or less distant from the glass,
as the candle is nearer to, or further
from, its focus; and where the rays
meet, they will form an inverted image
of the flame of the candle ; which may
be seen on a paper placed in the meeting
of the rays.

Hence, if any object, A B C, (fig.6,)
be placed beyond the focus F, o% the
convex glass d ¢ £, some of the rays
which flow from every point of the ob-
ject, on the side next the glass, will fall
upon it, and after passing through it,
they will be converged into as many
points on the opposite side of the glass,
where the image of every point will be
formed, and consequently the image of
the whole object, which will be invert-
ed. Thustherays, A d, A e, A £, flow-
ing from the point A, will converge in
the space d a f, and by meeting at a, will
there form the ima‘fe of the puint A. The
rays Bd, Be, B £, flowing from the point,
B, will be united at 5, by the refraction
of the glass, and will there form the
image of the point, B. And the rays,
Cd, C ¢, C f, flowing from the point, C,
will be united at ¢, where they will form
the image of the point C. And so of
all the intermediate points between A
and C.

If the object, A B C, be brought near.
ertotheg the picture, a 4 ¢, will be
removed to a greater distance; for then
more rtays, flowing from every single
point, will fall more diverging upon the
fhn; and therefore cannot be so soon col-
ected into the corresponding points be-

hind it. Consequently, if the distance of
the object, ABC (fig. 7), be equal to the
distance, ¢ B, of the focus of the glass,
the rays of each pencil will be so re?ract-
ed by passing through the glass, that
they wiill go out of it parallel to each
other; asd I, e H, fh, from the point C;
dG, e K, fD, from the point B; and d K,
e E, f L, from the point A ; and therefore
there will be no picture formed behind
the glass.

If the focal distance of the glass, and
the distance of the object from the glass,
be known, the distance of the picture
from the glass may be found by this rule,
viz. multiply the distance of the focus
by the distance of the object, and di-
vide the product by their difference ; the
quotient will be the distance of the pic-
ture.

The picture will be as much bigger, or
less, than the object, as its distance from
the glass is greater or less than the dis.
tance of the object ; for (fig. 6),as B e is
toed, 50isAC toca; sothatifABC
be the object, ¢ 4 a will be the picture, or
ifc b a be the object, A B C will be the
picture.

If rays converge before they enter a
convex lens, they are collected at a point
nearer to the lens than the focus of paral-
lel rays. If they diverge before they en-
ter the lens, they are then collected in a
point beyond the focus of parallel rays,
unless they proceed from a point on the
other side at the same distance with the
focus of parallel nr ; in which case they
are rendered parallel.

If they ﬁroceed from a point nearer
than that, they diverge afterwards, but in
s less degree than before they entered
the lens.

When parallel rays, asa b ¢ de (fig. 8),

through a concave lens, as AB, they
will diverge after passing through the
glass, as if they bad come from a radiant
point, C,in the centre of the convexity of
the glass; which point is called the
“ virtual, or imaginary focus.”

‘Thus, the ray, g, after passing through
the glass, A B, will go on in the direction,
k I, as if it had proceeded from the point,
C, and no glass been in the way. The
ray, 8, will go on in the direction,m n;
the ray, c, in the direction, o p, &c. The
ray, C, that falls directly upon the middle
of’;he glass, suffers'no refraction in pass-
ing through it, but goes on in the same
rectilinear direction, as if no glass had
been in the way.

If the glass had been concave only on
one side, and the other side quite flat, the
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rays would have diverged, after passing
through it, as if they bad come from a ra-
diant point at double the distance of C
from the glass; that is, as if the radiant
had been at the distance of a whole dia-
meter of the glass’s convexity.

1f rays come more converging to such a

glass, than parallel rays diverge after.

passing through it, they will continne to
converge after passing through it ; but
will not meet so soon as if no glass had
been in the way: and will incline to-
wards the same side to which they would
have diverged, if they had come parallel
to the glass.

Of Reflection. When a ray of light
falls upon any body, it is reflected, so
thas the angle of incidence is equsl to the
angle of reflection; and this is the fun-
damental fact upon which all the pro-

erties of mirrors depend. This has

een attempted to be proved upon the
principle of the composition and resolu.
tion of forces or motion : let the motion
of the incident ray be expressed by AC
(fig. 2) ; then AD will express the paral-
Jel motion, and AB the perpendicular mo-
tion. The perpendicular motion after re-
flection will be equal to that before re-
flection, and therefore may be express-
ed by DC == AD. The parallel motion
not being affected b{ reflection, con-
finues uniform, and will be expressed by
DM = AD; therefore the course of the
ray will be CM, and by a well known q_ro-
?ooition in Euclid ACD = DCM. The

act may, however, be proved by expe-
riment in various ways; the following
method will be readily understood.

Having described a semicircle on a
amooth board,and from the circumference
let fall a perpendicular bisecting the dia-
meter, on each side of the perpendicular
cut off equal parts of the circumference ;
draw linesfrom the points in which those
equal parts are cut off to the centre ;
Elace three pins perpendicular to the

oard, one at each point of section in the
circumference, and one at the centre; and
place the board perpendicular to a plane
mirror. Then look along one of the pins
in the circumference to that in the cen-
tre, and the other pin in the circumfer.
ence will appear in the same line produc-
ed with the first, which shows that the
ray which comes from the second pin is
reflected from the mirrorat the centre of
the eye, in the same angle in which it fell
on the mirror. 2. Let a ray of light,
passing through a small hole into a dark
yoom, be reflected from a plane mirror,
at equal distances from the point of re-

flection, the incident, and the reflected
ray, will be at the same height from the
surface. )

Agnin, if from a centre, C, with the r2-
dius, C A, the circle A M P, be describ-
ed, the arc, A O, will be found equal to
the arc, O M, therefore the angle of inci-
dence is equal to the sngle of reflection.
The same is found to hold in all cases
when the rays are reflected ata curv-
ed surface, whether it be convex or con-
cave.

With regard to plane speculs, it is
found that the im:gepand the object form-
ed by it are equally distant from the spe-
culum, at opposite sides: they are
equal, and similarly situated.

When parallel rays,asd fa,C mb, el c,
(fig. 9), fall upon & concave mirror, A B,
they will be reflected back from that mir-
ror, and meet in a point m, at balf the
distance of the surface of the mirror from
C, the centre of its concavity : for they
will be reflected at as great an sngle
from the perpendicular to the surface of
the mirror, as they fell upon it, with re.
gard to that perpendicular, but on the
other side thereof. Thus, Jet C be the
centre of the concavity of the ‘mirror, A
6 B, and let the parallel rays, d fa,Cm 8,
and e ¢ ¢, fall upon it at the points,aé
and c. Draw the lines,Cia,Cm 5, and -
C A ¢, from the centre, C, to these points;
and all these lines will be perpendicular
to the surface of the mirror, because they

roceed thereto like so many radii from
its centre. Make the angle, C a A, equsl
to the angle d a C, and draw theline,am
&, which will be the direction of the ray,
d f a, after it is reflected from the point of
the mirror: so that the angle of inci-
dence, daC, is equal to the angle of re-
flection, C g 4 : the rays making equal
angles with the perpendicular, Ci a, on
its opposite sides. Draw also the per-
pendicular, C & ¢, to the point ¢, where
the ray, e ! ¢, touches the mirror; and
having made the angle, C ci, equal to the
angle, C c e, draw the line, ¢ » s, which
will be the course of the ray, el ¢, after it
is reflected from the mirror. The rey,
C m b, passes through the centre of con-
cavity of the mirror, and falls upon it at
5, éperpendicular toit; and is therefore
reflected back from it in the same line,
5mC. Al these reflected rays meet in
the point, m : and in that point the image
of the body which emitsthe paralle) rays,
da, C b, and ¢ ¢, will be formed ; which
Boint is distant from the mirror equal to

alf the radius, & m C, of its concavi-

ty.
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The which from any ce.
lestial object, may be esteemed parallel
at the earth; therefore, the images
of that object will be formed at m, when
the reflecting surface of the concave mir-
ror is turned directly towards the object.
Hence the focus of the parallel raysis not
in the centre of the mirror’s concavity,
but half way between the mirror and that
centre. The rays which proceed from
any remote terrestrial object are nearly
paraliel at the mirror ; not strictly so, but
ecome divergingum it in separate pencils,
or, as it were, bundles of rays, from each
point of the side of the object next the
mirror ; thercfore they will not be con-
verged to a point at the distance of half
the radius of the mirror’s concavity from
its reflecting surface, but in separate
points at a little greater distance from the
mirror. And the nearer the object is to
the mirror, the further these points will
be from it; and an inverted i of the
object will be formed in them, which will
seem to hang pendent in the air; and
will be seen by an eye placed beyond it
(with regard to the mirror), in all re-
spects like the object, and as distinct as
the object itself. )

Let A ¢ B (fig. 10), be the reflecting
surface of a mirror, whose centre of con-
cavity is at C; and let the upright ob-
ject, D E, be placed bqyond the centre,
C, and send out a conical pencil of di-
verging rays from its upper extremity,
D, to every point of the concave surface
of the mirror A ¢ B. But, to avoid con-
fusion, we only draw three rays of that
pencil; as D A, D ¢, D B. From the
centre of concavity, C, draw the three
right lines, C A, C ¢, C B, touching the
mirror _in the same points where the
aforesaid touch it, and all these lines will
* be perpendicular to the surface of the
mirror. Make the angle, C A d, equal to
the angle, D A C, and draw the right
line, A d, for the course of the reflected
ray, D A: make the angle, C ¢ d, equal
to the angle, D ¢ C, and draw the right
line, ¢ &, for the course of the reflected
ray, D ¢; make also the angle, C B 4,
equal to the angle D B C, and draw the
right light line, B d, for the course of the
reflected ray, D B. All these reflected
rays will meet in point d, where they will
form the extremnty, d, of the inverted
image, e d, similar to the extremity, D, of
the upright object, D E. If the pencil of
nysE /, E g, EA, be also continued to
the mirror, and their angles of reflection
from it be made equal to their angles of

incidence upon it, as in the former pen-
cil from D, they will meet at the point, e,
by reflection, and form the extremity,e,
of the image, ¢ d, similar to the extremi-
ty, E, of the object, D E. As eachinter-
mediate point of the object between D
and E, sends out a pencil of rays in like
manner to every part of the mirror, the
rays of each pencil will be reflected back
from it, and meet in all the intermediate
points between the extremities, e and d,
of the image; and so the whole image
will be formed, not at i, half the distance
of the mirror from its centre of concavity,
C; butatagreater distance between i and
the object, D E; and the image will be
inverted with respect to the object. This
being well understood, the reader will
easily see how the image is formed by
the large concave mirror of the reflecting
telescope, when he comes to the de-
scription of that instrument. See Txrx-
scorx.

When the object is more remote from
the mirror than its centre of concavity,
C, the image will be less than the object,
and between the object and the mirror;
when the object is nearer than the centre
of concavity, the image will be more re-
mote, and big\ier than the object: thus,
if D E be the object, e d,will be its image ;
for as the object recedes from the mir-
ror, the image approaches nearer to it;
and as the object approaches nearer to
the mirror, the im;fge recedes further
from it, on account of the lesser or great-
er divergency of the pencils of rays which
proceed from the object; for the less
they diverge, the sooner they are con-
verged to points by reflection; and the
more they diverge, the further they must
be reflected before they meet. If the ra-
dius of the mirror’s concavity and the
distance of the object of it be known, the
distance of the image from the mirror is
found by this rule : Divide the product of
the distance and radius by double the dis-
tance made less by the radius, and the
quotient is the distance required. If the
object be in the centre of the mirror’s
concavity, the image and object will be
coincident, and equal in bulk.

1If a man place himself directly before
a large concave mirror, but further from
it than its centre of concavity, he will see
an inverted image of himself in the air,
between him and the mirror,of a less size
than himself. And if he hold out his
hand towards the mirror, the hand of the
image will come out towards his hand,
and coincide with it, of an equal bulk,
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when his hand is in the centre of conca-
vity ; and he will imagine he may shake
hands with his image. If he reach his
Thand further, the hand of the image will
pass by his hand, and come between it
and his body; and if he move his hand
towards either side, the band ot the image
will move towards the other; so that
whatever way the object moves, the
jmage will move the contrary way. A by-
stander will see nothing of the image, be-
cause none of the reflected rays that form
it enter his eyes.

The images formed by convex specula
are in positions similar to those of their
objects ; and those also formed by con-
cave speculs, when the object is between
the surface and the principal focus: in
these cases the image is only imaginary,
as the reflected rays never come to the
foci from whence they seem to diverge.
In all other cases of reflection from con.
cave specula, the images are in positions
contrary to those of their objects, and
these images are real, for the rays after
reflection docome to their respective foci.
These things are evident from what has
gone before. See Mirzror.

« Of colours and the different refrangi-
bility of light.” The origin of colours is
owing to the composition which takes
place in the rays of light, cach hetero-
geneous ray consisting of innumerable
rays of different colours; this is evident
from the separation that ensues in the
well-known experiment of the prism. A
ray being let into a darkened room (fig.
11), through a small round aperture, z,
and falling on a triangular glass prism, z,
is by the refraction of the prism consider-
ably dilated, and will exhibit on the op-
posite wall an oblong image, a b, called a
spectrum, variously coloured, the ex.
tremities of which are bounded by semi.
circles, and the sides are rectilinear. The
colours are commonly dividedinto seven,
which, huwever, have various shades, gra-
dually intermixing at their juncture.
Their order, beginning from the side of
the refracting angle of the prism, is red,
orange, yellow, green, blue, purple, vio.
let. The obvious conclusion from this ex-
periment is, that the several component
parts of solar light have different degrees
of refrangibility, and that each subse.
quent ray in the order above mentioned
is more refrangible than the preceding.

As a circular image would be depicted
by the solar ray unrefracted Iz' the prism,
80 each ray that suffers no dilatation by
the prism would mark out a circular
image, y. Hence it appears, that the

ctram is composed of innumersble
circles of different colours. The mixture,
therefore, is proportionable to the num-
ber of circles mixed together (fig. 12);
but all such circles are mixed together,
whose centres lie between those of two
contingent circles, consequently the mix-
ture is proportionable to the interval of
those centres, 5. . to the breadth of the
spectrum. If, therefore, the breadth can
be diminished, retaining the length ofthe
rectilinear sides, the' mixture will be les-
sened proportionably; and thisis done by
the following process.

At a considerable distance from the
hole, z, place a double convex lens, A B
(fig. 13), whose focal length is equal to
half that distance, and place the prism z,
behind the lens; at a distance behind the
lens, equal to the distance of the lens
from the hole, will be formed a spectrum,
the length of whose rectilinear sides is
the same as before, but its breadth much
less; for the undiminished bresdth was
equal to aline subtending, at the distance
of the spectrum from the hole, an anile
equal to the apparent diameter of the
sun, together with a line equal to the
diameter of the hole; but the reduced
breadth is equal to the diameter of the
hole only; the image of the hole formed
by the lens at the distance of double its
focal length, is equal to the hole ; there-
fore, its several images in the different
kinds of rays are equal to the same, i e.
the breadth of the reduced spectrum is
equal to the diameter of the hole.

A prism A B C, (fig. 14, Plate 1)
placed in an horizontol position, would
Eroject the ray into an oblong form, as

as been seen; apply another horizontal
prism, A D B, similar to the former, to
receive the refracted light emerging from
the first, and having its refracting angle
turned the contrary way from that of the
former. The light, after passing through
both prisms, will assume a circular form,
asif it had not been at all refracted.

If the light emerging from the first
prism be received by a second, whose
axis is perpendicular to that of the for-
mer, it will be refracted by the trans.
verse prism into a position inclined to the
former, the red extremity being least,
and the violet most removed from its for-
mer position; but it will not be at all al-
tered in breadth.

Close to the prism A (fig. 15), place a
perforated board, a b, and let the refract-
ed light (having passed through the small
hole) be received on a second board, ¢ d,
parallel to the first, and perforated in like
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manner; behind that hole in the second
board place a prism, with its refracting
angle downward, turn the first prism
slowly about its axis, and the light will
move up and down the second board ; let
the colours be transmitted successively,
and mark the places of the different co-
loured rays on the wall after their refrac-
tion by the second prism, the red willap-
pear lowest, the violet highest, the rest
m the intermediate placesin order. Here
then the light being very much simpli-
fied, and the incidences of all the rays
on the second prism exactly the same,
the red was least refracted, the violet
most, &c.

The permanency of these original co-
lours appears from hence, that they suf.
fer no manner of change by any number
of refractions, as is evident from the last
mentioned experiment; nor yet by re-
flection; for if any coloured body be
placed in simplified homogeneous light, it
will always appear of the same colour of
the light in which it is placed, whether
that differ from the colour of the body or
not; e. g. if ultramarine and vermilion
be placed ina red liiht, both will appear
red; in agreen light, green; in a blue
light, blue, &c. Itis, however, to be al-
lowed, that a body appears brighter when
in alight of its own colour than inanother:
and from this we see that the colours of
natural bodies arise from an aptitude in
them to reflect some rays more copious-
ly and strongly than others; but lest this
phenomenon should produce a doubt of
the constancy of the primary colours, it
is proper to assign the reason of it, which
is this : that when placed in its own co-
loured light, the body reflects the rays of
the predominant colour more strongly
than any of those intermixed with it;
therefore the proportion of the rays of
the predominant colour to those of the
other, in the reflected light, will be
greater than in the incident light; but
when the body is placed in a light of a
different colour from its own, for a similar
reason the conirary effect will follow, s. e.
the proportion of the predominant colour
to the others will be less in the reflected
than in the incident light, and therefore,
as its splendour would be greater in the
former case, and would be less in the lat-
ter than if all the rays were equally re-
flected, the splendour of the predominant
colour will be much greaterin the former
case than in the latter.

As a solar ray was separated into seve-
ral others of different colours, so, on the
contrary, from these -homogenecous rays
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a ray of heterogencous light may be com-
pounded, perfectly corresponding both in
appearance and properties with the solar
rays.

The coloured rays (fig. 16.) diverging
from the prism are received by a double
convex lens, at the distance of twice its
focal length from the hole ; at the same
distance behind the lens, where they are
collected by its refraction, they are re-
ceived on a second prism, whose refract-
ing angle is equal to that of the former ;
the divergence of the homogeneous rays
that would otherwise ensue is counter-
acted by the second prism, and they are
made to proceed parallel to each other
from the place of their intersection, and
therefore are all compounded and mixed
together in the emergent ray A B, which
is exactly of the same appearance with
the solar rays, and by experiments made
on it similar to thase usually made in
solar light, is found to possess the same
properties.

Since then, 1. A solar ray may be re-
solved into several differently coloured
rays; 2. Since their colours are immuta-
ble either by reflection or refraction, and
therefore probably not generated in those
operations; and 3. Since from the mix-
ture of those coloured rays solar light
may be formed, it seems an indisputable
conclusion, that the differently coloured
rays do exist in solar light, previously to
any separation that takes place in expe-
riments.

White is compounded of all the pri-
mary colours, mixed in their due propor-
tions ; for if a solar ray be separated by
the prism into its component parts, and
at a proper distance a lens be so placed -
as to collect the diverging coloured rays
again into a focus, a paper placed per-
pendicularly to the rays in this point will
exhibit whiteness.

The same conclusion may be drawn
from the experiment of mixing together
paints of the same colours as the parts of
the spectrum, andin the same proportion;
the mixture will be white, though not of
a resplendent whiteness, because the
colours mixed are less bright than the
primary ones; this may likewise be prov.
ed, by fixing pieces of cloth of all the
different colours on the rim of a wheel,
and whirling it round with great velocity,
it will appear to be white. Though seven
different colours are distinguishable in
the prismatic spectrum, yet, upon exa-
mining the matter with more accuracy,
we shall see that there are, in fact, only

H
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three original colours, red, blue, and
yellow : for the orange being situated be-
tween the red and yellow, is only the
mixture of these two: the green, in like
manner, arises from the blue and yellow;
and the violet from the blue and red.

As the colourof a body, therefore, pro-
ceeds from a certain combination of the
primary rays which it reflects; the com-
bination of rays flowing from any point of
an object will, when collected by a
glass, exhibit the same compound colour
in the corresponding point of the image.
Hence appears the reason why the
images formed by glasses have the co.
lours of the objects which they represent.

The instance of the separation of the
primary colours of light, which seems
most remarkable, is that of the Raix-
sow. It is formed,in general, by the re-
flection of the rays of the sun’s light
from the drops of falling rain, though
frequently it appears among the waves of
the sea, whose heads, or tops, are blown
by the wind into small drops, and it is
sometimes seen on the ground, when the
sun shines on a very thick dew. Cas-
cades and fountains, whose waters are in
their fall divided into drops, exhibit

rainbows to a spectator, if proﬁerly si- .

tuated, during the time of the sun’s
shining ; and water blown violently from
the mouth of an observer, whose back is
turned towards the sun, will, with care,
produce the same phenomenon. See
Rainnow.

This appearance is also seen by moon-
light, though seldom vivid enough to
render the colours distinguishable ; and
the artificial rainbow may be produced,
even by candle-light, on the water which
isejectéd by a small fountain, or jer d’eau.
All these are of the same nature, and de-
pendent on the same causes, viz. the va.
rious refrangibility of the rays of light.

The colours observable on soap bub-
bles, and the halos which sometimes sur-
round the moon, are also referable to the
same origin.

“Of the Eye, and the nature of Vision.””
The eye is nearly of a spherical shape,
and is composed of three different sub-
stances, called, 1. The aqueous, P (fig.
17). 2. The crystalline, R; and 3. The
vitreous humours, V, enclosed by three
principal coats, which are formed by the
expansion of thedifferent component parts
of the optic nerve, viz. the sclerotica, S S.
2. The choroides, D D ; and 3. The retina,
T T. The sclerotica is outermost;
it is very strong, and the forepart, which
is transparent, and somewhat prominent,

is called the cornea,C. 'The choroides is
next in order, and hasa particularperfora-
tion, P. called the Fu il, immediately be-
hind the middle o tEe corner : the
H. of the choroides, visible behind the
cornea, is flat; itis called the iris, or uvea,
and is differently coloured in different
ersons. The retina is the inmost coat ;
it extends round the eye till it meets the
ciliary ligaments, @ Q, membranes pro-
ceeding from the choroides, and attached
to the cupsula or filament, which encloses
the crystalline humours, R. The crystal-
line is the most dense of the three hu-
mours, and is in the shape of a double
convex lens, whose forepart has the less
curvature ; the cavity between the cornea
and the crystalline is occupied by the
aqueous humour, which has rather the
least density of the three, and the
space between the bottom of the eye and

e crystalline is filled by the vitreous
humour V.

Objects presented to the eye have their
images painted on the back part of the
retina, the rays of the incident pencils
converging to their proper foci there by
the refraction of the different humours;
and for this office they are admirably
adapted ; for, as the distance between
the back and front of the eye is very
small, and the rays of each of the pencils
that form the image fall parallel, or else
diverging on the eye, s strong refractive
power is necessary for bringing them to
their foci at the retina; but each of the
humours, by its peculiar form and densi-
tly]', contributes to cause a convergence of
the rays : the aqueous from its convex
form ; the crystalline by its double con-
vexity and greater density than the
aqueous: and the vitreous by a less
density than the crystalline joined to its
concave form.

These things are manifest from what
has been already said. The structure of
the eye is in general adapted to the re-
ception of parallel rays; but as the dis-
tances of visible objects are various, so
the eye has powers of accommodating
itself to rays proceeding from different
distances, by altering the distance of the
crystalline from the retina, which is done
by the action of the ciliary ligaments.

That this change of situation in the
crystalline is adequate to such accommo-
dation may be thus shewn. Suppose a
pencil of rays to diverge from a point, A,
(fig. 18.) at a distance from the eye less
than that which admits distinct vision in
the usual situation of the humours: the
rays would come to a focus, V. behind
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the retina, L M. Let the crystalline, O P,
be brought forward, and C V, the dis-
tance of the focus from the crystalline,
will be increased; but, because of the
great proportion that A C, the smallest
distance that admits distinct vision, has to
F C, the focal length of the ':R'stalline,
the distance, C G, of the crystalline from
the retina will be more increased than
CV,s0that CG and C V may become
equal, snd thus the focus made to fall ex-
actly on the retina.

These powers of accommodation are,
however, limited, and the sight is said to
be perfect, when the eye can adapt itself
to any distance within the usual limits;
and when it cannot, vision is indistinct.

Defective sight arises from an incapa-
city of altering the position of the crys-
talline within the usual limits. 1. When
it cannot be brought close enough to the
cornea, near objects appear indistinct; to
this defect peoﬁle in yearsare generally
subject. 2. Where the crystalline cannot
be drawn sufficiently near to the retina,
remote objects appear indistinct; this is
the defect under which myopes, or short-
sighted people labour. In each of these
cases, the images of the different points
in the object would be diffused over small
circles on theretina ; and so being inter-
mixed and gonfounded with each other,
would there form a very confused picture
<(>: the object: for inf the former cnln:

g- 19.) the im of any point woul
be formld behinc‘lg:hc retina, as the re-
fraction of the eye is not sufficiently
strong to bring the rays (diverging so
much as they do in proceeding from a
near point) to a focus at the retina. This
defect will therefore be remedied by a
convex glass, a 4, which makes the point
whence the rays now procecd more dis-
tant than the object; therefore the rays
falling on the eye will now diverge less
than before, or else be parallel, and will
of course be brought to a nearer focus,
viz. at the retina,

In the latter case the image is formed
before the retina (fig. 20), because the re-
fractive power of the eye is too great to
permit rays so little diverging (as they
do in proceeding from a distant point) to
reach the retina before they are collect-
ed into a focus; in this case the defect is
supplied by a concave glass, a 4, which
makes the point whence the rays di-
verge nearer than the object; conse-
quently, the rays falling on the eye will
now diverge more than before, so as when
refracted through the humours not to

come to their focus before they reach the
retina.

Spectaclesare constructedonthe above
principlcs, concave for short-sighted, and
convex for long-sighted people. See
Spxcracirs and Vision.

‘« Of microscopes and other optical in-
struments.” The impedimentsto the vi-
sion of very near objects arise from too
great a divergence of the rays in each
pencil incident to the eye, and are reme-
died by the microscope. This instru-
ment is of two kinds : 1. refracting; and,
2. reflecting.

The refracting microscope is either
single or compound. The former is a
small double convex lens, of a short focal

length ; the object is placed in its fo-

cus, by which disposition the rays of
each pencil emerging from the lens be-
come parallel, and so are brought to
their respective foci on the rctina by
the humours of the eye : the magnify-
ing power of the instrument appears
from hence.

The apparent lineal magnitude of an
object seen with this instrument is, to its
lineal magnitude seen with the naked
eye, as the least distance that admits of
distinct vision with the naked eye, to the
focal length of the lens; for these magni-
tudes are as the angles under which the
object appears, i. e. inversely as the dis-
tances at which it is viewed.

A compound microscope is composed
of two double convex glasses, the broader
next the eye. In this instrument the dis-
tance of the object from the object-glm
is to be made greater than the focal
length of that lens; then the image will
be formed at the focus conjugate to the
Ehce of the object, and the eye-glass

eingplaced at its own focal distance from
the image, will make the rays emerge
arallel to each other, and consequent.
y produce distinct vision. See Micno-
SCOPE.

To enlarge the field of the compound
microscope, it is usual to insert a broad
lens, as in the astronomical telescope, be-
tween the object-glass and the image.

The reﬂecung microscope is thus con-
structed : In the extremity of a broad
tube insert a concave speculum N U (fig.
21); a point O in its axis, whose distance
from the vertex, V, is greater than the
focal length of the concave, is the place
for the object, whose image will conse-
quently be formed at the focus, G, con.
Jugate to the point O: at the distance of
its own focal length, L G, place a double
convex lens, a 4, by which the image will
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be seen distinctly. The object is illumi.
nated by light admitted into the tube
throu&h a space, P R, adjoining to the
speculum; and the illustration of the ob-
Jject may be rendered more intense by a
concave speculum, A B, which shall re-
flect the light so admitted toa focus at
the place of the object. .

A solar microscope is constructed in
the following manner : In the inside of a
tube is placed a convex lens, A B {(fig.
22); tmf at a distance a little greater
than its focal length, but less than double
of it, is fixed some transparent coloured
object, Q@ P, whose image will be painted
much enlarged at the focus, cpnju?ate
to the place of the object. A broad lens
C D, is placed before the object, to col-
lect the solar rays, for the purpose of
illuminating it more strongly, and conse-
quently making the image more distinct
and vivid. On the same principle is
constructed the Maeic Laxterx, which
see.

The camera obscura is an instrnment
used to facilitate the delineation of pros-
pects. It is constructed in the following
manner: A C (fig. 23,) represents a box
of about a foot and a half square, shut on
every side,except DC; O P is a smaller
box placed on the top of the greater;
M N is a double convex lens, whose axis
makes an angle of 45° with B L, a plane
mirror fixed in the box O P; the focal
length of the lens is nearly equalto C 8
<+ 8 T,i.e. to the sum of the distances
of the lens from the middle of the mirror,
and of the middle of the mirror from the
bottom of the larger box. The lens be-
ing turned toward the prospect would
form a picture of it, nearly atits focus;
but the rays being intercepted by the
mirror, will form the picture as fur before
the surface as the focus is behind it, i, e.
at the bottom of the larger box, a com-
munication being made between the
boxes by the vacant space, Q 0. The
draughtsman then putting his head and
hands into the box through the open
side, D C, and drawing a curtain round
to prevent the admission of the light,
which would disturb the operation, may
trace a distinct outline of the picture that
appears on the bottom of the box.

There is another kind of camera ob-
scura, constructed thus. In the extremi.
ty of the arm, P Q (fig. 24.) that extends
from the side of a small square box, B L,
is placed a double convex lens, whose
axis is inclined in an angle of 45° to a
rlane mirror B O : the focal length of the
ens is equal to its distance from the side

of the box O T ; therefore, when the lens
is turned towards the illuminated pros-
pect, it would project the image on the
side O T, if the mirror were removed,
but this will reflect the image to the side
M L, which is as far distant from the mid-
dle of the mirror, as this is from the side
O T; itis there received ona piece of
glass, rough at the upper side and smooth
at the lower, and appears in its proper co-
lours on the upper side of the plate. Itis
evident that in each of these instruments
the image is inverted with respect to the
object.

M S isalid toprevent the admission of
light during the delineation of the pic-
ture, and others for the same purposc are
applied to the sides MR and N L.

Dr. Wollaston has recently invented a
portable instrument for drawing in per-
spective, to which he has given the name
of Camera Lucida. In this instrument
two plane reflectors are fixed at such an-
gles with regard to each other, that the
objects intended to be delineated are
seen after reflection from the second
mirror, as though they were on the same
plane as that whereon the paper is plac-
ed which is to contain the drawinﬁ.‘-v
The plane reflectors may be either
common mirrors with a silver coating at
the back of each, or two contiguous faces
of a glass prism, in which latter case the
image will be produced by whatis called
prismatic reflection. In either case the
most convenient position in which the
reflecting surfaces can be arranged, will
be such as will cause the rays proceeding
directly from the object and falling as in-
cident rays upon the first service, after
reflection from thence to the second, to
emerge from that second reflecting sur-
face in angles of 90 degrees, with the di-
rection of the original incident rays; for
in these circumstances vertical objects
may be projected upon a horizontal
plane, and the instrument will be adapt-
ed to drawing upon a horizontal surface.
Now, if two plane mirrors are used, the
incident rays upon the first will make
right angles with the emergent rays from
the second, when those mirrors are fixed
80 2s to make angles of either 45 or 135
degrees with each other. In this case
the mirror which first receives the rays
from the object may be entirely silvered
atits back; but the second mirror is only
to have asufficient portion silvered, to re-
flect the image of the proposed object to
the eye; and thus to allow the paper, on
which the drawing is to be made, to be
seen either fhrough an opening of the
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silvering, or past the edges of the same,
by one portion of the eye, while the dou-
ble reflected object is seen in the silver-
inyir‘by the other portion of the same eye.
When prismatic reflection is employed,
the prism must not be triangular, as usual.
- 1y constructed, but quadrangular, and the
two reflecting surfaces, (to produce an
angle of 90 degrees between the first
incident, and second emerging rays)
must make an angle of 135 degrees,
while the opposite angle must be one of
90 degrees, and the o&er two angles may
be either respectively equal or unequal
at pleasure; then one of the faces which
make right angles with each other is to
be turned towards the object or objects
to be delineated, and the rays, after pass-
ing through that surface and reflection
from the two next faces, will emerge from
the fourth under the proposed angle.
The mirrors or other reflecting surfaces
are mounted in a proper frame, and sup-
ported at a suitable distance from the pa-
perintended to receive the drawing ; and,
when necessary, eitheradouble concave
or a double convex glass may be fixed in
the frame, and properly adjusted to pro-
duce distinct vision, when the apparatus
is used by short-sighted or long-sighted
persons respectively. These concave or
convexgl may conveniently be made
of twelve inches focal length ; the instru.
ment must then be supported at the dis-
tance of twelve inches trom the paper; a
distance which is convenient enough in
other respects.
Dr. Wollaston has himself published a
description of this instrument, in Nichol-
»son’s Philosophical Journal, where he
likewise institutes a comparison between
the Camera Obscura and the Camera Lu-
cida. The objections to the Camera Ob-
scura are, 1, That it is too large to be car-
ried about with convenience. The Ca.
mera Lucida is as small and portable as
can be wished. 2. In the former, all ob-
Jjects that are not situated near the cen-
tre of view are more or less distorted. In
this, there is no distortion ; so that every
line, even the most remote from the cen-
tre of view, is as straight as those through
the centre. 3. In that, the field of view
does not extend beyond 30°, or at most,
35°, with distinctness. But in the Came-
ra Lucida asmuch as 70° or 80° might be
included in one view.
Dr. Wollaston remnarks further, that by
a proper use of the same instrument
every purpose of the pentagraph may
also be answered ; as a painting may be
reduced in any proportion required, by
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p}uing it at a distance, in due propor-
tion greater than that of the paper
from the instrument. 1In this case alens
becomes requisite for enabling the eye
to see at two unequal distances with
equal distinctness; and in order that
one lens may suit for all these purposes,
there is an advantage in varying the
height of the stand according to the pro-
portion in which the reduction is to be
effected.

OPTION, in law, every bishop, whe-
ther'created or translated, is bound, im-
mediately after confirmation, to make a
legal conveyance to the archbishop, of
the next avoidance of such dignity or be-
nefice belonging to the see, as the said
archbishop shall choose, which is there-
fore called an option.

OR, in heraldry, denotes yellow, or
gold colour. 1In the coats of noblemen it
18 blazoned topaz; and in those of sove-
reign princes, sol. It is represented in
engraving by small points or dots, scat-
tered all over the field or bearing.

ORATORIO, in music, a specics of mu-
sical drama, originally an imitation of the
serious opera, the subject of which is ge-
nerally taken from scripture, and can be
only treated properly by music of the
sublimest style. .

ORBIT, in astronomy, the path of a
planet or comet, or the curve that it de-
scribes in its revolution round its central
body : thus the Earth’s orbit is the curve
which it describes in its annual course,
and usually called the ecliptic. The or-
bits of all the planets are ellipses, having
the Sun in their common focus; in which
curve they move according to an invaria-
ble law. See Astnoxomy. However, the
orbit of the Earth is considerably disfigur-
ed by the action of the Moon; as is also
the orbit of Saturn by the action of Jupi-
ter, when they happen to be in conjunc-
tion. Though the orbits of the planets
be elliptical, not circular, yet that they
are very little so, even in the most eccen-
tric orbit, as that of Mercury, will appear,
by comparing their cccentricities with
their mean distances from the Sun. The
orbits of the planets are not all in the
same plane with the ecliptic, but ave va-
riously inclined to it, and to cach other:
but still the plane of the eclipticintersects
the plane of the orbit of every other pla-
net in a right line, which passes through
the Sun, called the line of the nodes, and
the points of intersection of the orbits
themselves are called the nodes.

ORCHESTRA, in music, that enclosed
part of the theatre between the audience
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and the curtain, in which the instrumental
performers sit.

ORCHIDEE, in botany, the seventh
order in Linnzus’s Fragments of a Natu.
ral Method, consisting of Orcbis, and the
plants that resemble it in babit, powers,
and sensible qualities. The flowers are
hermapbrodite, and placed at the summit
of the stalk, either in a spike, or in a pa-
nicle. Each flower is accompanied with
a leaf that is smaller than the other leaves,
and forms a sort of sheath round the stalk.
The petals are five in number, and very
irregular. The flowers of the different
species are remarkably various and sin-
ilar in their shape, resembling different
nds of animals or insects.

ORCHIS, in botany, a genus of the Gy-
nandria Diandria class and order. Natu-
ral order of Orchidez. Essential charac-
ter: nectary a horn or spur behind the
flower. There are fifty species. Among
which we shall notice the O. bifolia, but-
terfly orchis. Thisplant has ovate bulbs,
tapering to a point at the base; thick
fleshy fibres proceed above them from
the base of the stem ; one of these bulbs
is always wrinkled and withered, whilst
the other is plamp and delicate ; the first
is the parent of the actual stem ; the se.
cond is an offset, from the centre of which
the stem of the succeeding year is destin.
ed to arise. Such are the means that na-
ture uses, not only to disseminate plants,
but to enable them to change their place,
and thus to draw in fresh nutriment. The
second root is always about half an inch
from the centre of the first, so that in
twenty years the plant will have marched
ten inches from the place of its birth.
This mode of ircrease is particularly ne-
cessary in a family of plants that rises with
great diﬁicult{, and very seldom by seed.
0. conopsea, long.spurred Orchis, is dis-
tinguished by the remoteness of the cells

r casesin which the stamens are lodged,
and again by the colour of the corolla,
the great length of the spur, the delicions
fragrance of its flowers, vying with that
of the honeysuckle, and particularly by
the unusual structure of its flowers.
Below the stigma, which is remarkably
well defined in this species, there is a
circular opening between the cavities
containing the stamcns; just above the
stigma is a very conspicuous ridge ; the
stamens soon change to a brownish hue ;
the anthers are club-shaped, and are di-
vided as in most others, the gland at the
base of the filament is of a circular form,
with a cavity on its inner side: the roots
of this species are well calculated for
making salep.
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ORDEAL, was anciently a form of trial,
and was of two sorts ; either fire ordeal,
or water ordeal; the former being con-
fined to persons of higher rank, the lat-
ter to the common people. Both these
might be performed by deputy, but the
principal was to answer for the success
of the trial; the deputy only venturing
some corporeal pain for hire, or perhaps
for friendship. Fire ordeal was perform-
ed eitherby taking up inthe hand a piece
of red hot iron, of one, two, or three
?ounda weight; or else by walking bare-
oot and blindfold over nine red bot
ploughshares, laid at unequal distances;
and if the party emped unhurt, he was

- adjudged innocent ; if not, he was con-

demned as guilty. Water ordeal was per-
formed, either by plunging the bare arm
up to the elbow 1n boiling water, and es-
caping unhurt thereby, or by casting the
person suspected into a river or pond of
water: and if he floated, without any ac-
tion of swimming, it was deemed an evi-
dence of his guilt: but if he sunk he was
acquitted. The trial by ordeal was abo?
lished by parliament anno 3 Henry 111

ORDER, in architecture, is a system of
the several members, ornaments, and pro-
portions of columns and pilasters; or a
regular arrangement of the projecting
partsof a building, especially the coluran,
80 as to form one beautiful whole. There
are five orders of columns, of which three
are Greek, viz. the Doric, Ionic, and Co-
rinthian, and two Roman, the Tuscan and
Composite. The three Greek orders re-
Bresent the three different manners of

uilding, viz. the solid, the delicate, and
that which is between the two. See An-
CHITRCTURE.

Ogrpxn, in astronomy. A planet is said
to go according to the order of the si
when it is direct, proceeding from Aries
to Taurus, thence to Gemini, &c. It
contrary to the order of the signs, when it
i8 retrograde, or goes backward from Pis-
ces to Aquarius.

Oroem, in geometry, is denominated
from the rank or order of the equation by
which the geometrical line is expressed :
thus, the simple equation, or first power,
denotes the first order of lines, which is a
right line : the quadratic equation, or se-
cond power, defines the second order of
lines, which are the conic sections and
circle: the cubic equation, or third pow-
er, defines the third order of lines: and
so on. Or the orders of lines are denomi-
nated from the number of points in which
they. may be cut by a right line. Thus
the right line is of the first order, because
it can be cut only in one point by a right
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Jine : the circle and conic sections are of
the second order, because they can be
cut in two points by a right line; while
those of the third order are such as can
be cut in three points by a right line.
Oxpzn, in botany, the first subdivision
of aclass in the Linnzan system, founded
on the number of styles or female organs.
The orders of Linnzus are all expressed
by a single term, which, like the names of
the classes, is of Greek etymology, and
is significant of the character of the order
to which it is applied. The names of
these orders are often different in differ-
ent classes, because the same idea pre-
dominates in their institation.
ORDINANCE, or Ordonnance, 3 law,
statute, or command of a sovereign or su-

rior.

ORDINARY, in the civil law, signifies
any judge that hath authority to take cog-
mizance of causes in his own right, as he
is a magistrate, and not by deputation;
bat in the common law, it is taken for
him who bas exempt and immediate ju-
risdiction in causes ecclesiastical.

ORpINARY, OT Aonourable Ordinary, in
heraldry, a dem;mi::;ion givento dt:emin
ch s proper on| to that art.
Th‘e’glfongunbleyordinmslenss are ten in
number ; vis. the chief, pale, bend, sesse,
bar, cross, saltier, chevron, bordure, and
orle. For which see Hzrarorry, &c. gh

ORDINATES, in geometry, are right
lines drawn punllelst:oench other, and
cutting the curve in a certain number of
points. Parllel ordinates are usually all
cut by some other line, which is called
an absciss. When this line is a diameter
of the curve, the property of the ordi-
nates is then the most remarkable ; for,
in the curves of the first kind, or the co-
nic sections and circle, the ordinates are
all bisected by the diameter, making the
part on one side of it equal to the part
on the other side of it; and in the curves
of the second order, which may be cut
in three points by an ordinate; then of
the three parts of the ordinate, lying be-
tween these three intersections of the
curve and the intersection with the di-
ameter, the part on one side the diame-
ter is equal to both the two parts on the
other side of it. And so for curves of any
order, whatever the number of intersec-
tions may be, the sum of the parts of any
ordinate, on one side of the diameter, is
equal to the sum of the parts on the oth-
er side of it. The use of ordinates in a
curve, and their abscisses, is to define or
express the nature of a curve by means
of the general relation or equation be-
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tween them; and the greatest number
of factors, or the dimensions of the high-
est term, in such equation, is always the
same as the order of the line; that equa.
tion being a quadratic, or its highest
term of two dimensions, in the lines of
the second order, being the circle and
conic sections; and a cubic equation, or
its highest term containing three dimen-
sions, in the lines of the third order,
and so on. Thus, y denoting an ordi-
nate, and x its absciss, also a & ¢, %&c.
given quantities: then y* =aax* 4 b x
~+ c is the general equation for the
lines of the second order: and x y* —
ey=ax3+4 bx* 4 cx 4 disthe equa-
tion for the lines of the third order, and
8o on.

ORDINATION, the act of conferring
holy orders, or of initiating a person in-
to the priesthood, by prayer, and the lay-
ing on of hands. Ordination has always
been esteemed the principal prerogative
of bishops, and they still retain the func-
tion, as & mark of spiritual sovereignty in
their diocese. Without ordination, no
person can receive any benefice, parson-
age, vicarage, &c. A clerk must be
twenty.three years of age before he can
have any share in the ministry ; and
twenty-four before he can be ordained,
and by that means be permitted to admi-
nister the sacraments. A bishop, on the
ordination of clergymen, is to examine
them in the presence of the ministers who
assist him at the imposition of hands : and
in case any crime, as drunkenness, per-
jury, forgery, &e. be alleged against any
one that is to be ordained, either priest
or deacon, the bishop ought to desist
from ordaining him. The person to be
ordained is to bring a testimonial of his
life and doctrine to the bishop, and give
an account of his faith in Latin, and both
priests and deacons are obliged to sub-
scribe the thirty-nine articles.

ORDNANCE, a general name for all
sorts of great guns used in war.

ORDNANCE, office of, an office kept
within the Tower of London, which su-

rintends and disposes of all the arms,
mnstruments, and utensils of war, both b
sea and land, in all the magazines, garri-
sons, and forts, in Great Britain.

The officers of the ordnance are: 1.
The Master General, ffom whom are de-
rived all orders and despatches relating
to the same. 2. The Lieutenant Gene-
ral, who receives orders from the Master
General, and sees them duly executed ;
orders the firing of guns on days of re-
joicing, and sees the train of artillery fit-

-
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ted out when ordered to the field. 3. The
Surveyor General, who has the inspection
of the ordnance, stores, and provisions of
war in the custody of the store-keepers;
he allows all bills of debt, keeps a check
on labourers, &c. 4. The Treasurer,
through whose hands passes the money
of the whole office, as well for payment
of salaries as debentures ; as also a Clerk
of the Ordnance, and a Clerk of the De-
liveries, for which see the articles, CLerx
of the ordnance, &c. ‘

ORES, in mineralogy. Anore isame-
tal in the state in which it exists in the
earth. It may be either native, that is,
pure, and uncombined with any other
substance, or alloyed with another me-
tal; orinastate of an oxide, or a sulphu-
ret, or a carburet, or of a metallic salt.
It is also mixed in most instances with
various earthy minerals. The ores of
metals may be analyzed in two modes, in
the humid and the dry way. The firstis
effected with the aid of acids, and of
other liquid agents, and may often be ac-
complished by very simple means, and
without the aid of a bulky and expensive
apparatus. If sulphur be present, it im-
pedes the action of acids, and should be
separated by roasting the ore on a muffle,
or by projecting it mixed with twice its
weight of nitre into a red-hot crucible,
washing off the alkali afterwards with hot
water. No solvent will act upon all the
metals. Thus nitric acid does not act on
gold and platina; and the nitro-muriatic
acid, which dissolves these metals, has
no solvent action on silver. Hence the
necessity of varying the solvent accord-
ing to the nature of the ore under exa-
mination. We shall give a few instances,
by which the reader will understand the
theory, and may be enabled to verify the
facts by practice. :

For ** ores of gold and platina,” the ni-
tro-muriatic acid is the most proper sol-
vent. A given weight of the ore may be
digested with this acid, as long as it ex-
tracts any thing. The solution is to be
evaporated to dryness, in order to expel
the excess of acid, and dissolved in wa-
ter. The addition of asolution of tin and
muriatic acid will shew the presence of
gold by a purple precipitate ; and platina
will be indicatecr by a precipitate, on
adding a solution of muriate of ammonia.
‘When gold and platina are both contain-
ed in the same solution, they may be se-
parated from each other by the last men-
tioned solution, which throws down the
platina, but not the gold. In this way

platina may be detached also from other
metals.

For extracting “silver” from its ores,
the nitric acid is the most proper solvent.
The silver may be precipitated from ni-
tric acid by muriate of sods. Every hun-
dredth part of the precipitate contains se-
venty-five of silver. But, as lead may be
present in the solution, and this metal is
also precipitated by muriate of soda, it
may be proper to immerse in the solu-
tion a polished plate of copper. This
will precipitate the silver, if present, in
a metallic form. The muriate of silver
is also soluble in liquid ammonia, which
that of lead is not.

< Copper ores” may be analyzed by
boiling them with five times their weight
of concentrated sulphuric acid, till a Elry
mass is obtained, from which water will
extract the sulphate of copper. This
salt is to be decomposed by s polished
plate of iron, immersed in a dilute solu-
tion of it. The copper will be preciiie-
tated in a metallic state, and may
scraped off and weighed. If silver be
suspected with copper, nitrousacid mast
be employed as the solvent; and a plate
of polished copper will detect the silver.

“JIron ores” may be dissolved in dilute
muriatic acid, or, if the metal be too
highly oxydized to be dissolved by this
acid, they must be previously mixed with
one-eighth of their weight of powdered
charcoal, and calcined in a crucible for an
hour. The iron is thus rendered solu-
ble. The solution must then be diluted
with ten or twelve times its quantity of
water, previously well boiled, to expel
the air, and must be preserved in a well-
stopped glass bottle for six or eight days.
The phospbate of iron will within that
time be precipitated, if any be present,
and the liquor must be decanted off. The
solution may contain the oxides of iron,
manganese, and zinc. It may be preci-
pitated by carbonate of sods, which will
seYtnte them all. The oxide of zinc
will be taken up by a solution of pure
ammonia ; distilled vinegar will take up
the manganese, and will leave the oxide
of iron. From the weight of this, after
ignition, during a quarter of an hour,
tzenty-eight per cent. may be deduct-
e

“ Tin ores.” Boil 100 grains, in a sil-
ver yessel, with a solution of 600 grains
of pure potash. Evaporate to dryness,
and tbendirfnite mederately for half an
hour. A boiling water, and if any
portion remain undissolved, let it undergo
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% similar theatment. Baturate the alka- of gotnh, which, at first, separates iron
{ine solution with muriatic acid, which and arsenic. Filter, and add a further

will throw down an oxide of tin. Let
this be redissolved by an excess of muri.
atic acid; again grccxpinted by carbon-
ate of soda; and being dried and weigh-
ed, let it, after lixiviation, be once more
dissolved in muriatic acid. The insolu-
ble part consists of silix. Into the co-
ess solution, diluted with two or
three parts of water, put a stick of zinc,
round which the reduced tin will collect.
Scrape off the deposit, wash, dry, and
fuse 1t under a cover of tallow in a cap-
sule placed on charcoal. A button of
pure metallic tin wifl remain at the bot-
tom, the weight of which, deducted from
that of the ore, indicates the proportion
of oxygen. The presence of tin in an
ore is indicated by a purple precipitate,
on mixing its solution in muriatic acid
with one of gold in nitro-muriatic acid.

“ Lead-ores” may be analysed by solu-
tion in nitric acid, diluted with an equal
weight of water. The sulphur, if any,
will remain undissolved. Let the solution
be precipitated by carbonate of soda. If
any silver be present, it will be taken up
by pure liquid ammonia. Wash off the
excess of ammonia by distilled water, and
add concentrated sulphuric acid, apply-
ing heat, so that the muriatic acid may
be wholly ex.?elled.

<« Mercury” may be detected in ores
that are supposed to contain it, by distil-
l1ation in an carthen retort with half their
weight of iron filings or lime. The mer-
cury, if any be present, will rise and be
condensed in the receiver.

¢ Ores of zinc” may be digested with
the nitric acid, and the part that is dis-
solved boiled to dryness, again dissolved
in the acid, and again evaporated. By
this means, the iron, if any be present,
will be rendered insoluble in dilute nitric
scid, which will take up the oxide of zinc.
To this solution add Hure liquid ammonia,
in excess, which will separate the lead
and iron, if any should bave been dis-
solved ; and the excess of alkali will re-
tain the oxide of zinc. This may be se-

d by the addition of an acud.

“ Antimonial ores.” Dissolve a given
weight in three or four parts of muria-
tic, and one of nitric acid. This will
take up the antimony, and leave the sul-
phur, if any. On dilution with water, the
oxide of antimony is precipitated, and
the iron and mercury remain dissolved.
Lc:ld may be detected by sulphuric
acid.

“ Ores of cobalt” may be dissolved in
nitro-muriatic acid. Then add carbonate

YOL. JX.

quantity of the carbonate, when a -
ish red precipitate will fall down, mgh
is oxide of cobalt. The iron and arsenic
inay be separated by heat, which volati-
Jizes the arsenic. Cobalt is also ascer-
tained, if the solution of an ore in muria-
tic acid Five a sympathetic ink. See
Klaproth’s Essays.

To amlﬂze ores in the dty way, ame-
thod which affords the most sati
evidence of their composition, and should
always precede the working of large and
extensive strata, a more complicated ap:
paratus is required. An assaying furnace,
with muffles, crucibles, &c. are absolute-
ly necessary. See Assavixe, Lazoma-
TomY, &cC.

The reduction of an ore requires fre-
quently previous roastinf, to expel the
sulphur and other volatile ingredients;
or this may be effected by mixing the
powdered ore with nitre, and pro'ectinF
the mixture into a crucible. The sul
phate of potash, thus formed, may be
washed off, and the oxide must be re-
served for subsequent experiments. As
many of the metals retain their oxygen
so forcibly, that the application of heat
is incnﬂpable of expelling it, the addition
of inflammable matter becomes expe-
dient. And to enable the reduced par-
ticles of metal to agglutinate and form a
collected mass,instead of scattered grains,
which would otherwise happen, some fu-
sible ingredient must be added, through
which, when in fusion, the reduced me-
tal may descend, and be colleéted at the
bottom of the crucible. Substances that
answer both these purposes are called
fluxes. The alkaline and earthy part of
fluxes serve also another end, viz. that
of combining with any acid which may
be attached to ametal, and which would
prevent its reduction, if not separated.
The ores of different metals, and differ-
ent ores of the same metal, require dif-
ferent fluxes. See FLux. The ore, after
being roasted, if necessary, is to be well
mixed with three or four times its weight
of the flux, and put into a crucible, with
a little powdered charcoal over the sur.
face. A cover must be luted on, and the
crucible exposed to the necessary heatin
a wind.furnace. Ores of iron, as being
difficultly reduced, require a very in-
tense fire. ‘Those of silver and lead are
metallized by a lower heat. The metal
is found at the bottom of the crucible, in
the form of around button. The volatile
metals, as mercury, zinc, arsenic, tellu-
rium, and osmium, it is obvious, ought

)
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not to be treated in the above manner,
and require to be distilled with inflam-
mable matters in an earthen retort. See
Kirwan’s Mineralogy.

ORGAN. Having, under the article
MusicaL instruments, given a pretty full
account of thisinstrument, we shall here
only give a description, with figures, of
the barrel-organ. See Plate 1. Barrel
Organ, and Plate 1I. parts of ditto.

The barrel-organ is generally portable,
and is so contrived, that the same action
of the hand, which turns the barrel, sup-

lies the wind, by giving motion to the
ellows : it cunsists of three principal
parts: 1. The pipes, by which the sound
18 produced. 2. The bellows, supplying
them with air. 3. The barrel and keys,
by which the pipes are sounded at pro-

r intervals. The pipes are of two

inds, of metal and of wood : the wood-
cn ones are a square trunk of deal wood,
AB, (fig. 5.) closed at one end by a plug
of w D, and at the other by a piece
of wood, E, containing a crooked pas-
sage to bring air to the pipe, through the
short tube, ¥; a is a piece of oak board,
glued to the block E, and hollowed out
to communicate with the crooked passage
in it, and leaving a small crack, between
it and the edge of the block, E, through
which the air issues in one continued
stream; in its passage it is divided by
the edge of one side of the trunk, A,
which is cut as sharp as possible for that
purpose, and which is exactly in the
same line with the orifice whence the
air is emitted. .

The sound is uced by the vibra-
tion of the air which is contained in the
trunk, A, and by increasing or diminish-
ing the length of the pipe, the tone is al-
tered at pleasure, to bring it to the pro-
per note it is to perform when placed in
the instrument : this is done by sliding
the plug, D, up or down in the pipe.

A metal pige, a section of which is
shown in fig. 6, is nearly the same in its
operation, though different in its con-
struction. It is a cylindrical tube, of a
mixture of lead and tin; A B (fig. 6.)
open at one end, and nearly closed at the
other by & lump of the sume mctal, E,
which is circular for about two-thirds
round, and fits the end of the &ipe; the
other third is a straight edge : the upper
edge of the conical pipe, F, is bent to
be Sarallel to this, and thus forms a small
cleft similar to the wooden one, for the

passage of the air; the lower edge of the
cylindrical pipe, A B, is bent into the
line of the cleft and cut sharp, to divide
the current of air ; these pipes are open

at top, and are brought to tune by bend-
ing the pipe at the top, and thus altering
its bulk : a is a piece of metal, called the
ear, soldered upon the pipe at each end
of the cleft, to prevent the stream of air
being dispersec{’ before it meets the sharp
edge of the pipe, B A ; in the small pipes
this is not applied.

The bellows of the organ are double,
as shewn in fig. 1, Plate I; that is, they
are two distinct pairs, E, F, connected
together at their hinge; so that when
one is opening, and filling with air, the
other is forcing its air out into the regu-
lator, D ; the bellows receive their mo-
tion by a rod, 4, from a crank, a, on &
spindle which comes through the box, in
which the machine is enclosed, and has
a handle on it by which it is turned. The
regulntor, D, is exactly similar to another
pair of bellows, and is filled with air from
the bellows, E F, below it, through two
valves in the bottom board over the bel-
lows; from this regulator the air pro-
cecds through the passage, b ¢ f; (seen
better in the section), fig. 2, &c.

Fig. 2, Plate 1. to a long trunk, g, go-
ing under the pipes called the air-chest,
which communicates with them by a small
valve, &, under each; it is kept shut by a
small wire spring, and is opened by a
wire fixed to the end of a rod, G; above
the valve, the passage enlarges, and
goes under two small wooden sliders or
stops, n m, and from thence in two dis-
tinct passages to the wooden and metal
pipes, N M.

The air<chest, g, is common to all the
'];ilpes, and each pair (of wooden and me-

pipes) has & valve, 4, and spring to
themselves; the small passage above
each valve belongs to eac! ﬁair of pipes,
and has no connection with the other;

-the two stops belong to all the pipes; m

to the metal, and n to the wooden ones;
theyare long sliga of wood drilled with so
many holes as there are pipes, and atthe
same intervals, (the disposition of the
pipesis shewn in fig. 3, which is a plan of
the whole instrument put together); so
that when the holes are over the pas-
sages, the air has free communication
from the valve to the pipes; but when
the stops are drawn out, the interval be-
tween each hole appliesitselfito the holes
under the pipes, and thus stops the pas-

es.
“€Ve now come to describe the appara-
tus which opens the valves, A, at the pro-
per time, to perform the note of a piece
of music.

The axle, on which the crank, a, (fig.
1,2, and 3.) is formed, has an ‘endless
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strew, o, (fig. 3.) cut upon it; to turn a
wheel, p, by the teeth cut in its circum-
ference; wheel is in the same piece
with a cylindric barrel, H H, shown se-
parately (in fig. 4, Plate I1.); it has 2
great number of short pins stuck in it,
which as it revolves uponits pivots, catch
the ends of a number of small levers call-
ed keys, r rr, and raise them; this de-
presses the other, ¢ ¢ ¢, ends, which are
attached to the rods G, and consequent-
ly open the valves. There are as many
of the levers, or keys, as there are
z}pea. each answering to a different note
the gamut ; the pins in the barrel are
90 di as to lift the keys in the
same order and time as any piece of mu-
sic for which the barrel has-been previ-
ously made. The keysall turn one
wire, asa centre, and to prevent their
shifting sideways; and by that means
missing the pins in the barrel intended
for them, they move in small notches, cut
by a saw in two pieces of brass plate,
which are screwed to the edge of a piece
roject below it; the
e centre for the keys
is also fixed to the piece of wood, K,
which is called the key-frame. A num-
-ber of small pieces of y are fix-
ed to the keys at ¢, and to these the rods,
G, are jointed by a piece of leather glued
toboti:: v v, are small screws going
through the key-frame, and touchm‘gthe
piece of wood, ¢; their use is to adjust
the levers, so that the ends, rr, dnll
form one straight line.

t The keyframe is not fastened down to
the frame of the machine, but has a piece
Curmiog apon acreres 2608 the frme

7 upon screws to the e
of the mnstrument, upon which the whole
key-frame can be fitted as a centre ; two
screws through its ends, resting their

ints upon frame, support it, and

y screwing these out, the whole frame
ends of the keys, the Froper sisance

eys proper distance

By inspeting the plan and o

y inspecting t| ¢levation,
(fig. 1. and 3.) it will be seen, that the
barrel is longer than the set of keys, by
the distance of one of the keys from the
other; the barrel can be moved along
endways this quantity, and for this pur-
pose it is mounted in a frame, (fig. 4.)
which slides in a , shown in the
section (fig. 2.); a small pin, P, (fig. 4.) is
fastened to the frame, and comes throu
the case of the instrument; it has no
es cutin it, which receive tire sharp edge

of a bolt, L, (fig. 7.) fixed there, and
which holds the barrel in any place it is
sct. By moving the barrel endways o
short distance, an entire new set of pins
is presented to the keys, r r, which pins
are disposed differently to the former
ones, and consequent] play a different
tune ; there are often five different sets,
and as many notches, on the pin, P, (fig.
1.) Without some contrivance when the
barrel is moved endways, its pins might
catch some of the keys, and break or
bend them: to avoid this, the bolt P,
which confines the barrel, and prevents
it being moved either way, is held down
by another bolt, R, (fig. 7.) sliding across
to the end of it; this bolt has a pin fas-
tened to the backofit,which goes

the case of the instrument, (marked x,
fig. 2. and 3.) and when drawn back,
presses down the end of a lever g,
the other end of which lifts up the
key-frame, and thus raises the keys up
clear of the pins in the barrel, before
itcan be moved endways to play ano--
ther tune.

The regulator, D, is pressed down by
two wire springs, which equalize the
pressure \:Bon the air contained in it,
when, by the bellows forcing in more
air than the pipes require, and conse-
quently it accumulates in the regula-
tor, it lLifts v\:]) its lid, and the handle
of a small ve,“z.,h;eienintheelev:;
tion, (fig.1.) is against a part
the ﬁ-mfe; t)lus gpem the valves, and al-
lows the air to escape, until the regula-
tor sinks by the action of the two wire

rings.
l-‘rg'n what we have said, a description
of the operation of the instrument will be
scarcely necessary. By tuminfl the han-
dle, the drank a, works the bellows, and
supplies the air to the pipes; the end-
less lcrewktumo thhe barrel, and its pins
lift up the keys at the propertime, opens
the vl:lvel, uﬁ admits the air into the
ipes. When soft music is to be played,
e stop, m, (fig. 2.) which has a handle
coming through the case, is drawn out,
and the other ‘hoo;(.id in; this stgpl the
passages to the wooden pipes, and opens
the ‘metal ones; for fuller music, the
stop, m, is pushed in, and n drawn out ;
the wooden pipes are then used, and,
for very grand and loud music, both
sets are used, by drawing out both
atops, and when both are in the sound-
cases, though the handle is still turned.
For changing the tune, the bolt R, is
drawn back, this raises the key-frame;
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the other bolt is then drawn back, and
the pin, P, moved in or out to another
notch ; theybolts are then to be return-
ed. Séveral barrels are adapted to the
same organ, to perform & great variety
of tunes.

ORGANICAL, in the ancient music,
was that part performed by instruments.
The organical comprehended three kinds
of instruments, viz. the wind instru-
ments, as trumpets, flutes, hautboys,
&c. ; stringed instruments, as lutes, lyres,
violins, harpsicords, &c.; and pulsa-
tive instruments, or those played by
beating with the hands or sticks, as
drums, &c.

Oneaxicas description of curves, is the
description of them upon a plane by
means of instruments, and commonly
by a continued motion. The most sim-
ple construction of this kind is that of
a circle, by means of a pair of com.

s. The next is that of an ellipse,

y means of a thread and two pins in the

foci, or the ellipse and hyperbola, by

means of the elliptical and hyperbolic
compasses.

ORGANZINE, in commerce, a de-
scription of silk usually imported from
Italy into this country. " It is of the ut-
most importance to the manufacturer, as
none of the principle articles could be
fabricated without it; and the Italians,
aware of this, long kept the art of throw-
ing it a most profound secret. It was in-
troduced into this country by the enter-
prise and skill of Messrs. Thomss and
John Lombe, the latter having, at the
risk of his life, and with wonderful inge-
nuity, taken a plan of one of these
complicated machines, in the King of
Sardinia’s dominions, from which, on his
return, they established a simifar set of
mills in the town of Derby; and in con-
sideration of the great hazard and ex-
pense attending the undertaking, a pa-
tent was granted to Sir Thomas Lomge,
in 1718, for securing to him the exclu-
sive privilege of working organzine for
the term of 14 years: but the construc-
tion of buildings and engines, and the
instraction of the workmen, took up so
much time, that the 14 years were near-
ly expired before he could derive any
advan from it, in consequence of
which he petitioned parliament, in 1731,
to grant him a further term; but parlia-
ment considering it an object of national
importance, granted him the sum of
14,000.. on condition that he should al-
low a perfect model of the machinery to
be taken, and deposited in the tower of
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Loadon, for public inspection. Similar
mills were, in consequence, set up in dif-
ferent parts of the country; but owing to
the difficulties that were experiencedin
procuring raw silk of the proper size for
organzine, the exportation of which from
Italy was prohibited, and to the mills hav-
ilzg subsequently found employment for
other purposes, the quantities worked
into organzine, for many years, hore
scarcely any proportion to the imports
from 1taly; it has, however, been Since
revived and improved, in consequence of
which it is now carried to a very consi-
derable extent.

The process which the silk unde
to bring it into this state, consists of six
different operations: 1. The silk is wound
from the skein upon bobbins. 2.1t is
then sorted. 3. It is spun, or twisted, on
a mill in asingle thread. 4. Two threads
thus are doubled, or drawn to-
gether through the fingers of a woman,
who at the same time cleans them, by
taking out {the slubs which may have
been left in the silk by the negligence
of the foreign reeler. 5. It is then
thrown by a mill, thatis, the two threads
are twisted together, either slack or
hard, as the manufacture may require ;
and it is wound at the same time in
skeins upon a reel. 6. The skeins are
sorted, according to their different de-
grees of fineness, and then the process
is complete.

Org'uuine was for many years made
only from Italian silk, but when consi-
derable improvements were made in
the culture of silk in Indis, it suggested
the possibility of throwing some of ‘the
finer silks of Bengal into organzine,
The experiments of individuals were not
very satisfactory, but in the beginning
of 1794, the East India Company took up
the subject, with the view of increas-
ing the annual consumption of Bengal
-il{ in this country; and having it in
their %owelrkt.o select from thf:ir :;t:.l im-
port the silks most proper for this pur-
pose, they have been enabled, at each
subsequent sale, to put up from 80 to 100
bales of good Bengal organzine. It has
been adopted succemively in several
branches of the manufacture ; and in the
year 1808, when the prohibition of ex-
portation from Italy produced a scarcity
of the silks of that country, attempts were
:lhutl; to substitute Bel:uig;.l naine for

e purposes to which Italian organ-
aine n': applied; the result, however,
appeared to be, that, for some particular
articles, Italian organzine possesses pecu-
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Kar p ies, not to be found in any
other kind of silk.

ORGASM, a quick motion of the blood,
whereby the muscles are made to move
with force.

ORGUES, in the military art, are thick
long pieces of wood pointed at one end,
and ngod withiron, clear one of another ;
hanging each by a particular rope, or
eonf:ger the ftte-wsy of a strong place,
perpendicularly, to be let fall in case of
ntht el:;::y. T! t:'ix- dupo-t:m; t%: such,
y ¢ passage of the gate,
and are pl:l?egﬂ)le to herses or portcul-
Ela; because th:l::e may b; either broke
a petard, or they may be stopped in
tl{eir falling down; but a petard i:\ueleu
against an orgue, for if it break one or
two of the pieces, they immediately
fall down ﬂn,and fill up the vacan-
; or if they stop one or two of the
pieces from falling, it is no hindrance to
the rest.

ORlGo?Ngll,li)ll}dbotan;, marjoram, a
genus e ynamia Gymnosper-
mia class and order. Nutunyln:)rde'; of
Verticillatz. Labiate, Jussieu. Essen-.
tial character: strobile four-cornered,
spiked, collecting the calyxes. There
are twelve species, with several varie.
ties.

ORILLON, in fortification, is a small
rounding of earth faced with a wall;
raised on the. shoulders of those bas-
tions that have casements, to cover
the cannon in the retired flank, and
prevent their being dismounted by the

enemy.

ORIOLUS, the oriole, in natural histo-
Ty, a genus of birds of the order Pice.
Generic character; bill conic, convex,
very sharp and straight; mandibles, equal-
K g; mostrils small, and in

e base of the bill, and partly cover-
ed; tongue divided and sharp-point-
ed. These birds are natives of Ame-
rica, are clamorous and voracious, ap-
pesr in flocks, feed on fruits and grain,
and frequently have pensile nests. La.
tham enumerates forty-five species; Gme-
En . We shall notice only those
which follow :

O. persicus, or the black and yellow
oriole. A variety of this species, some-
what larger than a blackbird, and an in-
habitant of South America, is the bird
rendered remarkable for building nests
in the fqnnhof an aleol:_lg;c;, and nearly
eighteen inches y s
bnsdes,andhonleo?gir,or,w t is called
in that , 0ld man’s beard, 2 sub-
stance very like the hair of horses.
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The bottom of this nest is hollow for
the length offa t;o;t, the remainder
or upper part, for the e of six in-
ches, is solid, and it is lnq:;cended at the
extremity of a branch. It is particu-
larly fond of building on trees near
houses, and several hundreds of these
nests have occasionally been seen on a
single tree.

0. icterus, or the Banana bird, isfound
in all the Caribbee islands, feeding on in-
sects, and hopping like & magpie. These
birds are domesticated in America, for
the destruction of insects. In a state of
nature, four or five will attack a large
bird, and appear,after tearing it in pieces,
to divide the spoil with great discrimi-
nation. They will occasionally attack
mén. Their nests are formed and sus-
spended like those of the former spe-
cies, to guard against snakes and other
animals.

O. Baltimoreus, or the Baltimore bird,
is called by the natives the fire-bird,
and, when its feathers are most bril-
liant, naturally excites the idea or sensa-
tion of fire. These birds form pensile
nests, secure from all depredation. The
are about seven inches ong, and inhabit
North America.

O. galbula, or the golden oriole, is as
1 asa blackbird, and of a fine golden
yellow, with wings almost entirely black.
It is common in several garts of Europe,

icularly in France; but not seen so
north even as England. It is suppos-
ed to winter in Africa. Its nest is pensile,
and the female is extremely attentive to
her young, fearing no enemy in their de-
fence, su#ering herself to be taken in the
nest with them,and continuing to sitover
them in the till she dies. It feeds
on insects m‘:l‘freuits, and is considered as
a delicacy for the table.

For the red-rumped oriole, see Aves,
Plate X. fig. 6.

ORION, in astronomy, a constellation
of the southern hemisphere, consisting of
thirty-seven stars, according to Ptolemy;
of sixty-two, according to Tycho; and of
no less than eighty, in the Britannic cata-
logue. The lately improved telescopes
have discovered several thousand starsin
this constellation: of these, there are two
of the first magnitude, four of the second,
and several of the third and fourth. The
stars of the first magnitude are Regel and
Betelguese. Those of the second are,Bel-
latrix, on the left shoulder, and three in
the belt, lying nearly in a right line, and
at equal distances from each other.
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ORNITHOGALUM, in botany, Star-of
Bethlehem, a genus of the Hexandria
Mon ia class and order. Natural or-
der :l‘ Coronariz. Asphodeli, Jussieu.
Essential character : corolla six-petalled,
upright, permanent, spreading above
the middle ; filaments alternate, widen-
ing at the base. There are thirty-five
species.

ORNITHOLOGY, that branch of natu-
ral history,which considers and describes
birds, their natures and kinds, their form,
external and interyal, and teaches their
economy and uses; sece Avss: also the
several orders and genera, in the alpha-
betical order. Birds are divided, accord-
ing to the form of their bills, into sixor-
ders, viz. Accipitres, as eagles, vultures,
and bawks: Pica, as crows, jackdaws,
humming-birds, and parrots: Anseres, as
ducks, geese, swans, gulls: Grallz, as
herons, woodcocks and ostriches : Galli-
nz, as peacocks, pheasants, turkies, and
common fowls: and Passeres, compre-
hending sparrows, larks, swallows, &c.

Birds are distinguished from quadru-
peds by their laying eggs: they are ge-
nerally feathered; some few are hairy,
and instead of hands or fore-legs, they
have wings. Their eggs are covered by
a calcareous shell, and they consist of
a white, or albumen, which nourishes
the chick during incubation; and ayolk,
which is so suspended within it as to
preserve the side on which the little ru-
diment of the chicken is situated continu-
ally uppermost, and next to the mother
thatisstting uponit. Theyolkisin great
measure received into the abdomen of the
chicken, a little before the time of its be-
ing hatched, and serves for its support,
like the milk of a quadruped, and like
the cotyledons of young plants, until the
system is become sufficiently strong for
extracting its own food out of the ordi-
nary nutriment of the species.

RNITHOPUS, in botany, dird’s foot,
a genus of the Diadelphia Decandria
class and order. Natural order of Papi-
lionacexz, or Leguminosz. Essential
character : legume jointed, round, bow-
ed. There are five species.

ORNITHORHYNCHUS paradoxus, in
natural history, a singular quadruped,
remarkable for its structure. The head
is similar to that of a duck, which would
lead to the supposition that it belonged
to an aquatic bird. Both jaws are as
broad and low as those in a duck, and the
calvaria hss no traces of a suture, as is
generally the case in full.grown birds.
In the cavity of the skull there isa consi-
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derable bony falx, which is situated along
the middle of the os frontis, and the ossa
bregmatis. The mandible of this animal
consists of a beak, the under part of
whichhasitsmargin indented asin ducks,
and of the{proper instrument for chewing
that is situated behind, within the cheeks.
Dr. Shaw says it has no teeth,
Mr. Home found, in a specimen examined
by him, two small and flat molar teeth
on each side of the jaws. The fore part
of this mandible or beak, is covered and
r:rdered witha coriac;otu skin, in which
ree parts are to be distinguished, viz.
the proper integument, or the beak ; the
Iabia ins of it; and a curious
edge of the skin of the beak. Into these
three of that membrane numerous
nerves are distributed, intended, proba-
bly as the organs of feeling,a sense which,
besides men, few mammalia enjoy : that
is, few animals possess the fi of dis-
tinguishing the form of external objects,
and their qualities, by organs destined
for that purpose, a property very differ-
ent from the common eeling, by which
every animal is able to perceive the tem-
perature and presence of sensible ob-
Jects, but without beéng informed, by the
touch of them, of their peculiar qualities.
Thus the skin in the wings of the bat,
and its ear, are supposed the organs of
common feeling, by means of whi tbn?
are ensbled to flutter, after being blind-
ed, without flying againstany thini The
whiskers of many animals appesar likewise
to serve the same p of informing
them of the presence of sensible bodies,
and hence they have been compared to
the antennz of insects. But to return
to the ornithorbynchus: it is an animal
which, from the similarity of its abode,
and the manner of searching for food,
agrees much with the duck, on which
account it has been provided with an
organ for touching, viz. with the integu-
ment of the beak richly endowed with
nerves. This instance of analogy in the
structure of a singular organ of sense
in two species of animals, from classes
quite different, is a most curious circum-
stance in comparative physiology, and
hence the ornithorhynchus is looked up-
on as one of the most remarkable phe-
nomena of zoology. There are otvlnlv.on;pe-
cies, both inhabitants of New-H .
OROBANCHE, in botany, sroem-rape,
a genusof the Didynamia Angiospermia
class and order. Natural r of Per-
sonatz. Pediculares, Jussicu. Essential
character; calyx bifid; corolla ringent ;
capsule one-celled, two-valved, many-
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seeded;_l{hnd under the base of the
germ. ere are fourteen species.

OROBUS, in botany, éitter veich,a ge-
nus of the Diadelphia Decandria class
and order. Natural order of Papiliona-
cez, or Le, inosx. Essential charac-
ter: calyx blunt at the base; the upper
teeth deeper and shorter; style linear.
There are sixteen species.

ORONTIUM, in botany, a genus of the
Hexandria Monogynia class and order.
Natural order of Piperitz. Aroidez, Jus-
sieu. Essential character: spadix cylin-
drical, covered with florets ; corolla six-
petalled, naked; style none; follicles one-
seeded. There are two species, viz. O.
aquaticum, and O. japonicum.

ORPHAN. In the city of London
there is a court of record established
for the care and government of orphans.

ORPIMENT is a fine yellow powder,
formed from a solution of the white oxide
of arsenic in muriatic acid, to which is
added a solution of sulphuretted hydro-

n in water. It may also be obtained

y subliming arsenic and sulphur by a
heat not sufficient to melt them. Itis
likewise found native in many parts of
Germany and Italy, composed of plates
that have a considerable degree of flexi-
bility. Its specific gravity is 5.3. Itis
used as a pigment. The Chinese fashion
vessels otP Ei'fl!.‘erent shapes, and their
pagodas, of the mineral.

ORRERY, a curious machine for re-
presenting the motions and appearances
of the heavenly bodies. See PraxzTa-
RIUX. .
ORTEGIA, in botany, so named in ho-
nour of Joseph Ortega; a genus of the
Triandria Monogynia class and order.
Natural order of Caryophyllex. Essen-
tial character: calyx five-leaved : corolla
none; capsule one-celled; seeds very
many. There are two species, viz. O.
Hispanica, Spanish ortegia, and O. di-
chotoma, forked ortegia, natives of
Spain and Italy.

ORTHOGRAPHIC projection of the
sphere, that wherein the eye is supposed
atan infinite distance; so called, because
the perpendiculars from any point of the
sphere will all fall in the common inter-
section of the sphere with the plane of
the projection.

ORTHOGRAPHY, that part of gram-
mar which teaches the nature and affec-
tions of letters, and the just method of
spelling or writing words with all the
proper and necessary letters, making
one of the four greatest divisions or
branches of grammar,
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ORTHOGRAPRY, in geometry, the art
of drawing or deline:%.l'e:g tel::y fore-right
plan of any object, and of expressing
the heights or elevations of each part. It
is called orthography, from its deter-
mining things by perpendicular lines
falling on the geometrical plane.

OzrTHOGRAPHY, inarchitecture, the ele-
vation of a building. This orthography is
either external or internal. The external
orthography is taken for the delineation
of an external face or front of a building ;
or, as it is by others defined, the model,
Elaﬁ’orm, and delineation of the front of a
boutl:, tri:lt is otf:.ontrived, and to be built,

y the rules metry, according to
which pattern mgee;hol:%abricis?rencgted
and fimshed. This delineation or plat-
form exhibits the principal wall, with its
:Elertures, roof, ornaments, and every

ing visible to an eye placed before the
buil calf Internal orthography, which is
also called a section, is a delineation or.
draught of a building, such as it would
appear were the external wall removed.
RTHOGRAPHY, in perspective, is the
fore-right side of any plane, i. e. the side
or plane that lies parallel to a straight
line, that may be imagined to Fm
through the outward convex pointsof the
eyes, continued to a convenient length.

OrTHoeRAPHY, in fortification, is the
profile or representation of a work ; or a
draught so conducted, as that the length,
breadth, height, and thickness, of the
several parts are expressed such as they
would appear if perpendicularly cut
from top to bottom.

ORYCTOLOGY is the science which
teaches the natural history of those ani-
mal and vegetable substances which are
dug out of the earth, in a mineralized
state. In the following slight sketch of
the history of these substances it will be
seen, that the remarkable situations in
which they have been found, and the ex-
traordinary changes which they have un-
dergone, have led to the adoption of va-
rious contradictory and absurd notions re-
specting their nature and origin ; which
have been corrected, as just ideas have
been obtained respecting the formation
of the earth itself. Xenophanes, more
than 400 years before Christ, was led to
the belief of the eternity of the universe,
by discovering the remains of different
marine animals imbedded in rocks, and
under the surface of the earth. Hero-
dotus ascertained the existence of fossil
shells in the mountains of Egypt, and
was thereby induced to conclude, that
the sea must have once covered those

.
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parts. In the pyramids of t, men-
tioned by this at‘l’thor, and which had been
built at so early a period that no satisfac-
tory accounts could be derived from tra-
dition respecting their erection, the
stones were found to contain the remains
of marine animals,and particularly of such
as exist no longer in a recent state, and
differ essentially from all known animals.
These were supposed by Strabo, whosaw
the fragments of these stones hymes
around the pyramids, to be the petrifi
remains of the lentils which had been
used for food by the warkmen. Eratos-
thenes, Xanthus of Lydia. and Strabo,
have all noticed and variously commented
upon the existence of animal remains thus
wonderfully preserved. In the works of
Pliny many fossil bodies are mentioned;
particularly the bucardia, mb‘i:ﬁ an
ox’s heart, but which was doubtlessly a
cast formed in a bivalve shell; glossope-
tra, bearing a form of a tongue, and sup-

to fall from the moon, when in its
wane ; hammites, resembling the spawn
of fish ; horns of ammon, resembling, in
form, the ram’s horn ; lepidotes, like the
scales of fishes; meconites, bearing a re-
semblance to the seeds of poppies ; bron-
tia, to the head of a tortoise : spongites,
to aponie : phycites, to sea-weeds or
rushes, &c. Although many were con-
vinced, by the exact resemblance which
several of these substances bore to differ-
ent species of marine animals, that these
must be the remains of such animals, and
must have been deposited on these spots,
at a period when they were covered by
the sea; others, unable to comprehend a
circumstance so inexplicable as the exist-
ence of the sea over some of the highest
mountains, chose rather to have recourse
to an apparently more easy mode of ex-
planation, by attributing thyeir formation
to the energies of certain occult powers,
such as the wis plastica, vis formativa,
and vis lapidificativa.

The formation of these bodies was also
attributed, by our countryman, Dr. Plot,
to certain plastic powers inherentin some
saline bodies; and Dr. Woodward, one
of our latest writers on these substances,
although aware that the situations, in
which these bodies were found, could
only be explained by the powerful and
extensive effects the deluge, found
himself obliged also to have recourse to
an occult plastic power, to explain the
formation of some of these substances.
“ There are,” he observes, “ various phe-
nomena that plainly shew, that when they
were brought forth at the deluge, the

earth was destroyed, ali the solids of it,
metals, minerals, stone, and the rest, dis-
solved, taken up into the water, and there
sustained along with the sea-shells, and
other extraneous bodies; tillat length all
settled down again, and formed the strata
of the present earth. The shells, and
other extraneous bodies, being thus lodg-
ed among this stony and other mineral
matters, that afterwards became solid :
when this comes now to be broke up, it
exhibits impressions of the shells, and
other bodies lodged in it ; showing even
the hardest of it to have been once in a
state of solution, soft, and susceptible of
impression.” . (Preface to Catalogue of
English Fossils, p. 5.) But unable other-
wise to oppose the opinion of Dr. Butt-
ner, that the fossil corals were actual
corals which had existed before the fi
he had recourse to the suppositionof their
having derived their forms from a second
arrangement of their component parts,
whilst in the waters of the deluge. I
have seen,” he says, “fossil coralloids
that have been composed of various sorts
of mineral and metallic matter, that yet
have been formed into shape of the ma-
rine mycetitz, astroitz, and other like
corals. Now all these have been formed
out of the dissolved mineral and metallic
‘matter in the water of the deluge. The
antediluvian corals were like all other
'solid stony bodies then in solution in that
water, and might concrete againand form
true coralsthere as well asin the sea wa-
ter. Doubtless it did so ; but thatmatter
was in so small a quantity, and bore so
little a proportion to the mineral and me-
tallic with which it was then mixed and
confused, as now rarely, if ever, to be met
with.” (Letters on Fossils, by Dr. Wood-
ward, p. 82.) At prescnt, no one hesi-
tates at considering all organized fossil
bodies as having existed during a former
state of this globe, and having been then
endued with the energies of vegetable
or animal life.

‘Variofv;s appellations l;n({"e been }:am-

oyed for the purpose of distinguishin
&ese bodies frgm those mincmfe:l whi
do not owe their forms to animal or ve-
getable organization.

Figured stones (lapides figurati et idio-
morphi) and diluvian stones (lapides dilu-
viani) were terms wcll chosen by the
earlier mineralogists to designate these
bodies, of the peculiar forms of which,
and of their having probably obtained
those forms from some changes depend-
ing on the deluge, they only could, with
any propriety, speak. Thc term fossil
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eomprising every mineral substance du
eut gf the earth, it was thought necesurg
to distinguish these by the term adven-
titious or extraneous. To this generally
adopted mode of distinction, Mr. Parkin-
son (Organic Remains, vol. i. p. 34.) ob-
Jects. .
The term neous, he observes, de-
notes that tho substance spoken of is fo-
reign to the region in which it is found;
a sense in which, he thinks, it cannot,
with propriety, be applied to such bo-
dies as are almost deprived, not only of
their primitive form, but of their original
constituent principles. In these cases,
where so considerable a degree of natu-
ralization, as it were, has taken place, the
substances, he conceives, can no longer
merit an epithet implying their being
foreign to the regions in which they are
found. Instances of the impropriety of
this employment of the term he instances,
in such of the jaspers and semiopals as
have derived their origin from wood; to
which the epithet of extraneous does not
appear to be strictly applicable. The
term adventitious, as implying the result
of chance or accident, he thinks ought
never to be applied to these substances;
since, in all nature’s works, ‘there exist
not stronger proofs of the provident de-
sign of the Almighty Creator, than in the
apparently casual disposition of these
substances. To the term petrifaction he
ob}ecu, because a conversion into stone
only is here expressed ; whereas, in many
instances, the substances of which the
fossil is composed differs as much from
stone, as from the matter of which the
body was originally composed. Fossils
he considers as of two kinds, primary and
secondary; among the former he places
those bodies which appear to have been,
ab initio, the natives of the subterranean
regions : and under the latter he disposes
those substances, which, though now sub-
jects of the mineral kingdom, bear indu-
itable marks of having been originally
either of an animal or vegetable nature.
The term fossil, however, which implies
that the organized substance under ex-
amination has been dug out of the earth,
appears to be sufficient, without any ad-
junct, to express ;these substances; in-
deed this term is warranted to be thus
employed by its general acceptation.
Besides those bodies, which, being ac-
tually organic remains, deserve to be con-
sidered as fossils, o(dfmilia vulgo dicta of
Linnzus ;) other bodies require to be no-
ticed, as sometimes serving to illustrate
the nature of organized fossils. These
YOL. IX.

are, impressims, (impressa, Linnaus; types
&ithi, Waller;) Casts, (redintegrata, Lins
nzus;) and incrustations, (incrustata,
Linnzus.) -

Fossils naturally divide into vegetable
and animal, according to which of those
kingmm they orif‘nall belonged; those
of the vegetable kingdom shall be the
first subjeets of our inquiry.

The parts of vegetables confined in
subterranean situations suffer, according
to circumstances, either a complete reso-
lution of composition, the lighter parts
becoming volatilized, whilst the more
fixed remain and form the substance
which is termed mould (humus) ; or, as
is supposed by Mr. Parkinson, it passes
through another process, which he con-
siders as fermentative, and becomes bitu-
minous. Wood, thus changed, is called
lignum fossile bituminosum, surturbrand,
and Bovey coal. By the extension of this
process, the same aathor supposed, that
the substances termed bitumens (naph-
tha, petroleum, and asphaltum), are form-
ed. To the same process he also attrie
butes the formation of amber, of which,
however, no proof appears. That jet,
cannel coal, and the common coal em-
ployed in domestic uses, have had a ve-
Eetable origin, is rendered highly proba-

le, from the frequency with which they
manifest the impressions of various vege-
table bodies.

Thus, perhaps, the formation of the
bituminous fossils may be satisfactorily
explained: but by far the greater num-
ber of vegetable fossils are of a lapide-
ous nature, and necessarily owe their for-
mation to very different processes; which
the same author supposes are, in gene«
tal, preceded by the process by which
bitumen is formed. Many bodies, which
are evidently of vegetable origin, may be
now found existing in a lapideous, either
calcareous or siliceous, state; and many
others are found possessing certain marks
of the presence of some metallic sub-
stance.

To explain these formations, various
opinions have been formed Some have
supposed the injection of the impregnat-
ing matter, in a state of fluidity, by igni-
tion; whilst others have imagined the

gradual abstraction of the original parti- -

cles of the body, and the regular deposi-
tion of the im reg'natiniparticles in the
spaces which have just been left by the
original matter. Mr. Parkinson, who
does not admit of this substitution, attri-
butes the formation of this description of
fossils to the impregnation of vegetable
K
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substances, which have undergone differ-
ent degrees of bitumenization, with wa-
ter holding the earths or the metals in
solution. Thus with lime is formed the
calcareous wood or wood.marble of Ox-
fordshire and Dorsetshire, of Piedmont,
and of Bohemia; with silex is formed the
calcedonified, agatified, and jasperified
wood (Holzstein): and with the addition
of alumine, &c. the fossil-woods which
now partake of the nature of pitch-stone,
and waxopol (Holzopal). In other situa-
tions metallic impregnations occur; as in
such w as are impregnated with the
pyrites of iron, so frequently found in
our islands: and the beautiful woods of
Siberia, containing the hydrate and car-
bonate of copper.

Various parts of trees and plants (phy-
tolithi) are found in a mineralized state.
Not only fossil-wood (lithoxylon), as has
been just noticed, but the leaves (litho-
rylla, or lithobiblia) and fruits (carpo-
ithi) of different trees or plants are thus
found. Of the woods, several, from their
form and texture, have been supposed to
have been originally oak, willow, and
such trees as now exist in a recent state ;
whilst others differ, in both these re-
spects, from any species of wood which
is now known.

The impressions of the stalks and
leaves of plants are very frequently
found, in many parts of the world, in
lofty mountains, as well as at a consider-
able depth below the surface; and not
only the img_reuiona, but the substance
itself of different vegetables, are also
thus found; but in no situation more fre-
quent than in the neighbourhood of coal
mines.

In general, these vegetable remains
are found deposited in lamina, in the
schistose strata which accompany the
coal; but the most perfect remains are
commonly found in roundish nodular
masses of ferruginous clay, which abound
in the strata accompanying the coal.
These are commonly termed catsheads
by the workers of the coal mines, and
contain rpieces of fern, &c. very few, in-
deed, of which are found to agree with
any known recent plants. One of these
plants, preserved in coal slate, is shewn,
Plate 1. Onrvcroroey, fig. 1. The ve-
getable remains in these fossils appear
to confirm the opinion above mention-
ed, of the bitumenization of fossil ve-
getables ; gince these leaves are com-
pletely changed into a bitumenous sub-
stance.

. The remains of fruits arc perhaps no

where found so abundantly as in the Isle
of Sheppey, where they are dug up in

at variety ; very few, however, being
ound, which agree with any known re-
cent fruits. Where any resemblance ap-
pears, itis with fruits which only grow
in the warm Asiatic regions. Plate L fig.
2, represents a fossil fruit which was
found in the cliff of Sheppey.

Fossil roots of plants of trees are very
rarely found; a circumstance not very
easily explained; since they possess (es-
pecially the roots of trees) that degree
of solidity which appears to be favourable
to the process of petrifaction. From the
want of this necessary property it un-
doubtedly is, that we possess so few re-
mains of tender flower-leaves, and none
of pulpy fruits.

From the same cause, the great prone-
ness to decomposition, the number of
animal fossils is considerably limited:
those substances being only preserved in
a mineralized state, which originally pos-
sessed a considerable degree of solidity;
such are the bones, teeth, horns, shells,
scales, &c. The animal, however, far
exceeds the vegetable kingdom in the
number and variety of fossils which it
yields, as well as in the distinctness of
form, and excellency of preservation, in
which they are found.

Adopting in a great measure the ar-
rangement of Waller, we shall commence
our examination of the animal fossils
with those which have derived their
origin from corals. These fossils are,
of course, merely the remains of the
dwellings which {:ave been formed by
the various coral insects, and which are
8o frequently found in the cabinets of the
curious.

Immediately on commencing this ex-
amination, we are struck with a similar
want of agreement between the recent
and fossil corals, with that which has
been noticed between recent and fossil
vegetables. Of the genus Tubipora it
does not appear, at least by the obser-
vations made in Mr. Parkinson’s second
volume of “ The Organic Remains of &
former World,” that a single species
which is known rccent has been found
as a fossil. Several fossil species are,
however, described, of which nothing
similar is known in a recent state. The
most striking of these is the Tubipora
catenularia, or chain coral, the surface of
which, in consequence of the tubes be-
ing in contact at their sides, has frequent-
ly a very curious reticulated or catenu-
lated appearance. Plate L fig, 4, repre-




ORYCTOLOGY.

sents this fossil irits usual state : and at
fig. 5. is shown the appearance yielded by
a transverse section. Tubipora fascicu-
laris, T. stellata, T. repens, and T. strues,
which have been described by different
authors, and which are unlike to any
known recent Tubipore, give reason for
supposing that the number of species of
fossil Tubipores exceeds that of the re-
cent species.

The fossil Madrepores are not less rich
in variety, nor less comparatively nume-
rous, than the fossils of the preceding
genus. T rms of several species of
the fossil Madrepores do frequently ap-
proach to those of the different recent
species; butin a considerable number of
the fossil Madrepores no resemblance is
discoverable, except in their stelliform
openings, with any recent coral. So

reat indeed is this departure in some
instances from the g:{eral characters of
our present known Madrepores, that it
has been deemed difficult to determine,
whether some fossil specimens should
be considered as Madrepores, or as Al-
cyonia. It is impossible, without the
aid of numerous figures, to give satis-
factory notions of the forms of the
several fossil Madrepores which have
been hitherto discovered; the most in-
teresting only will therefore be here par-
ticularized.

The Madrepores consisting of a single
star appear to be much more numerous in
@ mineral than in a recent state. These
are either of a discoidal form, having a
eoncave superior, and a convex inferior
surface ; of a pyramidal top-like form,
terminating in a pedicle ; or of a length-
ened pyramidal form, bearing in some,
from a slight curvature, the appearance
of the horn of an animal; whilst others
are cylindrical for a considerable part of
their length. .

The first of these, Madrepora porpita,
the shirt-button Madrepore, has been
long known to the collectors of fossils in
this kingdom. Dr. Woodward describes
several of them as mycetitz discoides.
The d species (Madrepora turbina-
ta) is also frequently found in different
parts of Great Britain, as well as in Swe-
den, Norway, and in several parts of
France, Switzerland, and Italy. These
latter fossils have been termed by Dr.
Woodward mycetita conoides seu calyci-
formes. When they have acquired some-
what of a hornlike shape, they have been
distinguished by the term ceratites; and
when they have possessed more of the
cylindrical form, they have been termed

columelli Japidei et hippuritz; and from
a supposed resemblance, they have been
also considered as the petrified roots of
briony. Some of the single starred co-
rals are found united at their pedicle,
and approaching towards each other at
their summits, though disjoined nearly
through their whole length.  These, from
their resemblance to petrified reeds, have
been named junci lapidei.

1t would be useless to attempt, in this
sketch, to specify the considerable varie-
ty of fossil Madrepores formed of aggre-
gated circular stars, and which have been
designated as astroites, &c. Those which
are composed of angulated stars, are, per-
haps, not so numerous: many of these,
however, are very different in their ap-
pearance from those which are known in
a recent state. The one most known in
these islands is the lithostrotion, sive ba-
saltes stratius et stellatus, of Llwyd ; the
exact union of the sides of the polygons
Eiving a tolerably correct idea of minute

asaltes. The compound Madrepores,
the stelliform part of which are extend-
ed in undulating lsbyrinthean forms,
appear to be much less numerous as fos-
sils than any of the other corals: their
existence in a siliceous state very rarely
occurs,

The Milleporz do not appear to be
nearly so frequently found inamineral as

.in a recent state. Several fossils have
been placed among the Millepores, which
undoubtedly shou%d rank with the Ma-
drepores: such are the Millepora sim-
plex turbinata, and the Millepora simplex
discoides, of Waller and Gesner; a care-
ful cxamination showing, that these dif-
fer from the porpital and turbinated
Madrepores only in their being formed
of numerous tubes, possessing an internal
stellated structure.

Of the genus isis one species only ap-
pears to be known as a fossil. This spe-
cies was at first described by Scilla, who
at first conjectured it to be the leg-bone -
of some animal. Specimens are fre-
quently found in the Calabrian mountains,
and have lately been also found in some
parts of Wiltshire. Of the genus Celle-
pora, Antipathes, and Gorionia, fossil
specimens appear to be rather uncom.
mon.

The Corallo Fungitz, of Waller, are
evidently the fossil remains of Alcyonia.
These have been long described by Volk-
mann, Scheuchzer, and others, as fossil
fruits, and have obtained, from their re-
semblance to figs, &c. the appellations of
ficoides, caricoiles, &c.; whilst others
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of a different form have been named ly-
coperditz, fungitz, pilcati, &c. A fossil
Alcyonium has even been described by
Volkmann and Scheuchzer as a fosail
nutmeg. A fossil Alcyonium of a conical
form is represented, Plate 1. fig. 6.

The Encrini and Pentacrini have been
always, and very properly, considered as
the most curious of the fossil Zoophytes.
The Encrinus (Plate L. fig. 3.) possesses
the distinguishing character of having its
spine, or, as it has been generally called,
its tail, composed of cylindrical or orbi-
cular vertebrz, pierced through their
centre, and marked with diverging strix
on their articulating surfaces. On the
superior termination of these is placed
the base of the body of the animal, form-
ed of five trapezoidal bodies, termed by
Rosinus articuli trapezoides, which in-
close five small bodies, which form the
centre of the base; the whole of these
forming that which Rosinus denominated
the Pen albase. From each of these
proceed six other bodies, on the two last
of each series of which are placed the
arms of the animal, which divide into fin-
gers; from the internal surface of these
proceed almost innumerable articulated
tentacula. This fossil has long possessed

‘the name of the.Encrinus, or stone lily ;
its resemblance to that lower having led
to the suspicion that it was a petrifaction
of a flower, approximating in its form to
the lily ; its animal origin is however now
completely ascertained. Indeed, if a
doubt had remained, it would have been
removed by the circumstance of the ani-
mal membrane, or cartilage, having been
actually discovered in the fossil. (* Or.
ganic Remains of a former World,” vol.
1. p. 166.) Several other species of this
animal are also described in the work just
referred to; but hitherto no recent ani-
mal hasbeen found which can be referred
to this genus.

The fossil Pentacrinus differs from the
Encrinus, in its vertebrz being of a pen-
tagonal form, and in its arms, fingers, and
tentacula being capable of being much
more widely spread and extended than
are those of the Encrinus. It appears,
from Mr. Parkinson’s account, that there
are several species of this fossil, the ex-
istence of some recent species of which
have been also ascertained.

The encrinital vertebrz (Plate I. fig.
7, a) have been hitherto termed trochita
when separate, and entrochi when con-
nected ina series. (Plate I. fig. 7.) The
single vertebrz of the Pentacrinus have
been distinguished as asteriz (Plate I
fig. 8, a); and when united together they

bave been termed “columnar ssteriz.
(Plate L. fig. 8.

Of the astenx, or Stellx Marinxz, some
very few specimens have been found fos-
sil ; but they occur very rarely, and have,
in general, been found in a condition too
imperfect to allow of any positive opinion
being formed respecting the species to
which they belong.

The fossil Echini are very numerous,
upwards of forty species, known only as
fossils, being enumerated by the illus-
trious Linnzus; to delineate, therefore,
even those most deserving of notice could
not be here well accomplished ; a cir-
cumstance, however, which is not so
mouch to be regretted, since, though ma-

- terially different, they approach very

nearly in their general form to the recent
species. Those which possess a hemi-
spherical, or a nearly orbicular form, with
large mamilla-like protuberances, and
the anus disposed vertically, have been
distinguished as the turban echini (echim
cidares) ; those which resemble a shield
or buckler in their figure, are termed
the shield echini (clypeii Kieinii); and
one of the largest of these has becn nam-
ed the polar stone by Dr. Plot (Plot’s Ox-
fordshire, p. 91). When of a depressed
circular form, with the anus in the ed
of the inferior part, they are the fibulz
of Kleip; of a conical form, the eagle-
stone of the Germans (comubi, Kleimsi),
with a circular base the quoit echins
(discoidei, Kleinii). When the base is an
acute oval, the mouth and anus being at
the opposite ends, they are termed the
helmet echinis (cassides et galee, Kleinii) :
and when heart-shaped, with a sulcat
superior surface, they are called snake’s
hearts (spatangi, Kleinii).

The attempt to particularize the va-
rious species of fossil shells which have
been found would require a large vo-
lume ; all that can be here done is to no-
tice some of those which totally differ from
any which exist in a recent state, and to
offer some few remarks on those which
approximate, or are perhaps similar to
some of the species which are known in
a recent state.

With respect to the state in which fos-
sil shells are found, it is necessary to re-
mark, that, in some situations, shells,
which have been buried for ages, by the
natural changes which the su: of the
earth has undergone, are found very little
changed, except from the loss of colour,
and having been rendered extremely fra-
gile ; that in other situations the substance
of the shell has been so injured, as to be
reduced to very small fragments, and
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even to 2 very fhe powder, leaving in
some instances a stony, correctly mould-
ed, cast of the cavity of the shell; that
very fre&}uently the substance of the shell
is entirely altered, baving become a cal-
careous stone, or a siliceous or pyritous
mass, and that the shells of a former
world are frequently found in masses of
marble, which is called lumachelli, or
shelly marble.

Of the Multivalves, the chiton does not
appear to have been found in a mineral-
ized state; and though several species
of Lepas have been found in a mineral
state, they are by no means frequent fos-
sils. Lepas anserifera is said to have
been found fossil, as well as Lepas diade-
ma; these must, however, be exceeding-
1y rare fossils.

Fossil shells of the Pholas are by no
means common ; the Pholas crispata has
been, however, found among the Har-
wich fossils.

Fossil bivalves are very common fossils ;
they are, as might be expected, very sel-
dom found in pairs, except when united
by a lapideous mass, which prevents the
examination of their hinge, or their inter-
nal structure, which in many fossil shells
are objects highly worthy of examina-
tion.

The Mya pictorum is described by So-
lander as existing among our Hampshire
foesils: afossil mya of three or fourinches
in length, is found also in the rocks near

r. Remains of the solen siliqua,

of the solen ensis, have been found

at Harwich, and a small fossil shell, nam-

ed by Solander solen ficus, has beenfound
between Lymington and Christ-church.

Fossil shells of the genus Telling, as
well as of cardium, mactra, donax, venus,
spondylus, chama, arca, and particularly
ostrea, have been found of many species.
But no bivalve exists as a fossil in such
prodigious numbers, and in such various
species, as those of the genus Anomia.
These shells are characterized by the
beak of the lnriut or under valve, which
is perforated, being greatlwroduced,
rininfém- curving over the k of the
smaller or upper valve. Anomia lacu-
nosa (Plate II. fig. 1.) is one of the most
abundant of these species. They are
found in mof 'derl:::ﬁ quantitien‘in digexu
ent parts of E particularly in Lin-
colnshire, Wa:wgickshire, and Glgucener-
shire. Anomia terebratula (Plate 1L
ﬁi. 2.) is another fossil of this genus,
which exists in different countiesis this
island, in great abundance.

Of the genus Mytilus several species
are known as fossils, some of which ap-
roach very near to those which are
gnown recent: one in particular appears
to differ very little indeed from Mytilus
modiolus. Fossil shells of the genus
Pinna, in any tolerable preservation, are
not frequently found: the shells are in
neral so fragile as to render it very
ifficult to obtain them tolerably perfect ;
or so that but little information can be
yielded respecting the species to which
they belong.

No fossif shell appears yet to have
been found, which can with certainty be
placed under the genus Argonauta. But
of the genus Nautilus, specimens are
very frequent. These have been found
in several parts of this island: some very
fine specimens have been found at Lime,
in Dorsetshire, in different parts of Wilt.
shire, and at Whitby in Yorkshire. The
finest specimens are perhaps found in
the neighbourhood of Bath, and in the
Isle of Sheppey in Kent, at which latter
place they are found exceedingly large,
and still retaining a resplendent pearly
shell. (Plate II. Eg. 3)

The Cornu Ammonis, which, if we ex-
cept the extremely minute shells of this
kind which have been seen by Plancus,
and others, in the sea-sand on the Vene-
tain shores, may be said to be only known
to us in a fossil state.

Like the Nautilus, the Cornu Ammonis
is divided into compartments, by regular-
ly disposed partitions, and these parti-
tions are perforated, as are those of the
Nautilus, although it is by no means easy
to point this out, except in very few spe-
cimens.

There are none of the fossil shells, ex-
cept perbaps the Anomiz, which can vie
in the variety of their species with the
Cornu Ammonis. The shell of some is

rfectly smooth over its whole surface ;
in others smooth at the sides, but ridged
or beset with spines at the back; and
others, though smooth at the side, are
crenulated at the back. The species most
commonly met with have the shell vari-
ously ridged ; some with small close striz,
and others with large and round ridges.
In some the ridges are sinFle, in others
bifurcated, and in others trifurcated. In
some, and these are least common, the
shell is tuberculated ; these tuberculz
differing considerably indifferent species,
in their size, form, and disposition. The
different species proceeding from the in-
termixture of all these varieties, it must
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be obvious, must be exceedingly numer-
ous: Scheuchzer was able to determine
the existence of one hundred and forty-
nine species. The difference of size ob-
servable in these fossils is not less re-
markable than the variety of their forms,
some being found not much larger than
the head of a pin, whilst others have been
found as large as the top of a small table.

A peculiar appearance is obscrvable on
the surface of many of these fossils, which
depends on the peculiar form of the septa
which separate the chambers of the shell.
These septa in the nautili are smooth, and
terminate at the surface of the shell in a
straight line ; but in the Cornua Ammonis
they become undulated as they extend
outwardly ;"and in some so much so, asto
form, on the outer surface, deeply crenu-
lated lines, giving the appearance of folia-
ceous sutures. When the cavities of the
shell have become filled with stone, and
the septa just mentioned have been re-
moved, as is frequently the case, by some
chemical agent, the casts formed in the
chambers separate, each forming a curi-
ously figured stone ; these separate casts
have been termed spondilolites. (Plate
1L fig. 4) By the junction of these are
formed the foliaceous sutures above-men-
tioned. The Cornua Ammonis were for-
merly called serpent-stones; the appear-
ance which they yield of a serpent coiled,
having led the vulgar to consider them as
petrified serpents.

The fossil Cones are very few, when
compared with the numerous species
known in a recent state ; the same may
be also said of the Cyprez. In both these
genera the species are mostly made out
more from the colour and the markings of
the shells, than from the peculiarities of
their form ; but in the fossil shells the co-
lours no longer exist, and of course the
species in these can very seldom be pre-
sumed. The fossil Volutes, as far as can
be judged from their form alone, differ
generally from the recent species. With
reﬂ)ect to the genus Buccinum, Strombus,
and Murex, the number of species of the
fossil shells do not appear to equal those
which are known in a recent state. This
is the case also, in a still greater degree,
with the genus Trochus. The fossil shells
of the genus Turbo are pretty numerous,
and some of them very closely resemble
those of known recent species. One fos-
sil shell of this genus is very remarkable
for its vast size, being upwards of a foot
inlength. The cast of another speciesis
0 large as to weigh four or five pounds.
Nothing like this occurs with respect to

the species of the gerfs Helix : the fossil
shells of this genus very much resemble
those which are recent, and are not found
of any considerable magnitude. The fos-
sil shells of the genus Nerita by no means
display so many species as the recent;
but some of the fossil species far exceed
the recent in size, and one in particularis
twelve times the sizé of any knownrecent
species. Of the genus Haliotis, it is not
Eositively determined that a single shell
as been seen, which could be consider-
ed as fossil. Fossil shells of the genus Pa-
telta are by no means common. Several
species bave, however, been found in
France, in a state of cxcellent preserva-
tion. Some few also have been found in
the cliffs of Harwich, and others, of a dif-
ferentspecies,imbedded in the lime-stone
of Gloucestershire. Dentialia, apparently
similar to existing species, have been
found in Hampshire, and in some parts of
France and Italy, exceedingly well pre-
served. In Italy, also, have been found
s{:ecimens of Serpulz, very similar to
those which are known recent; but others
have been found in France exceedingly
different from any known recent species.
The Orthoceratites, a lapidified conical
or cylindrical chambered shell, the septa
dividing the chambers of which are perfo-
rated like those of the Nautilus, is a ge-
nus, of which not a species is known in a
recent state, excepting the microscopic
specimens found by Plancus in the sand
of the Riminian shore. Much is wanting
to complete the history of thisfossil, since
from the state in which the specimens
have in general been found, very few, or
perhaps none, have been obtained perfect.
Authors have divided them into those
which are straight (Plate 1I. fig. 8.) and
those which have a spiral termination, the
latter of which are considered as fossil
shells of the Nautilus lituus ; but the ex-
traordinary disparity of size is sufficient to
shew that they can hardly be considered
of the same species, the recent shell being

seldom more than an inch in length, -

whilst the fossil is described as being
sometimes the size of a man’s arm.

‘The belemite (Plate II. fig.7.) is a spa-
those radiated stone, generally conical,
but sometimes possessing a fusiform fi-
gure, and contains, in an appropriate cavi-
ty at its larger end, a smaller calcareous
body (alveolus) which has evidently been
a concamerated shell, the septax of which
are pierced like those of the precedin
fossil. These fossils are from an eightl
of an inch to two inches in thickness, and
from an inch to a foot and a half in length.
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They are sometimgs found imbedded in
chalk or limestone, and sometimes in
pieces of flint; but they are most fre-
quently detached from their matrix. Va.
rious have been the opinions respecting
this fossil : some have considered it as the
horn of a narwhal, and others as a concre-
tion formed in the pennieilla marina, or in
some shell of the dentalium kind. Some
have even supposed it to be of vegetable
origin, whilst others have considered it as
entirely belonging to the mineral king-
dom. But that the Belemnite originally
existed in the sea is evident, from its be-
ing commonly found with the remains of
the undoubted inhabitants of the ocean;
and that it is of an animal nature is ren-
dered evident by its structure. Among
the concamerated fossil shells may be
placed the Helicites, or nummular or len-
ticular stones. These are round flattish
bodies; but in general of a lenticular
form, hoth sides possessing a slight de-
gree of convexity. On each side are some-
times seen traces of its internal structure
and of its spiral formation ; while some-
times these appearancesappear to be con-
cealed by a thick covering. Various opi-
nions have been entertained respecting
their origin,but no doubt can exist of their
having existed in the ancient occan as a
spiral chambered shell, and of their being
one of those species of animals which are
now lost.

Among the fossil shells which can only
be here enumerated, are the rare tuber-
culated turrilite, or chambered turbinated
shell, the orbulites, planulites, and bacu-
lites, of Lamarck.

Insects of the smaller kinds are seldom
found in a fossil state, the smallness of
their size, and the delicacy of their struc-
ture, most probably preventing their pre-
servation. Those which are in a state to
allow any thing of their general form to be
made out are consequently very few. ‘The
one which is generally found in the most
perfect condition is, that which is gene-
rally known to us as the Dudley fossil,
from its being found in-the neighborhood
of Dudley, ipn Worcestershire. (Plate 11
fig. 5 2 Other species of this animal have
been found in Wales, and indifferent parts
of Germany. From the imperfect state in
which the insects are found, little more,
perhaps, can be said of them, except that
the remains, which have been examined,
shew that the covering of their body was
formed by three series of thick crustace-
ous rhtes, transversely disposed in rows,
the length of the body; whilst one plate
served to give a covering to the head of

the animal. Other remains of the smaller
insects have been mentioned by different
authors ; but few or none appear to have
been described as agreeing with any in-
sect now known to be in existence.

The remains of lobsters and crabs are
frequently found in the isle of Sheppey,
and Malta. The remains of different spe-
cies of these animals are also found ina
compressed state in the margaceous and
schistous masses of Pappenheim and Op-
penheim.

The fossil remains of amphibia are very
numerous, and supply us with ample ex-
ercise for inquiry and admiration. In dif-
ferent parts of England, particularly in
Somcrsetshire and Dorsetshire, the re-
mains of animals, apparently of the Lacer-
ta genus, are frequently found ; but are,
as far as we are able to judge, really dif-
ferent from any animal which is known to
us. But in no part of the world have
such exquisitely fine and wonderful re-
mains o? animals of this description been
found, as in St. Peter’s mountain near
Maestricht. A most beautiful specimen
of part of the jaw of the fossil animal of
St. Peter’s mountain was presented to the
Royal Society, by professor Camper, and
is now very properly exhibited in the
British Museum. A wonderful specimen
of the head of this animal has been also
obtained from the same mountainbyFaujas
St. Fond ; and is delineated in the elegant
work which he has given to the world,
descriptive of the fossil riches of that
mountain.  “ Histoire Naturelle de la
Montagne de Saint-Pierre de Maestricht.”

The plates of St. Fond, as well as the
specimen of professor Camper, shew that
these are the remains, indubitably, of an
enormous animal, different from any at
present known. 1t must, however, be ob-
served, that the remains of crocodiles,
apparently of the same species which
now exist, have also been discovered :
part of the head of the Asiatic crocodile
was found in very good preservation in
the quarries of Altdorff.

Fossil fishes have been found imbedded
in calcareous and argillaceous masses, in
various parts of Germany, Switzerland,
and Italy ; but no where in such prodi-
gious numbers as in the mountain named
Vesiena-Nuova, generally called Monte
Bolca, in the Veronese; which extends,
in height, a thousand feet above the quar-
ry, in which are found the numerous
remains of fish, of which specimens are
to be secn in almost every cabinet of
repute in Europe.

The remains of fishes, from an inch to
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upwards of three feet in length, are
found in these quarries, and of these
several are found, whose living analogues
are said to exist in the neighbourhood of
Japan and of Brazil, also in Africa and
America. The Abbé Fortis is of opinion
that the actual descendants of the Vero-
nian fossil fishes are now to be found in
the sea which washes the shores of Ota.
heite. In Cerigo (Cytheria), Alessano,
Lesina, in Dalmatia, Oeningen, Pappen-
heim in Aix, and in several parts of
France, fossil fishes are found in very ex-
cellent preservation. In England fossil
fishes are much more rarely found than
in France, Germany, or Italy. :

The fossil fish of Vestena-Nuova are
supposed to prove from several circum-
stances that their privation of life was
sudden, some having beea found with
the head of their prey still in their
mouths, and others with the remains of
the fish which they have devoured still
in their stomachs. .

The fossil remains of birds are very
rarely found ; although frequently men-
tioned and even described by different
authors. Fossils very much resembling
the beaks of birds are sometimes found ;
but these are much more probably parts
of fishes. Several of thosc specimens
which have been spoken more positively
of, as petrifactions of whole bir(Ys, and of
their nests, have been merely calcareous
incrustations of very modern formation.
Bones very much resembling the bones of
birds have been found in the calcarcous
stone of Oxfordshire, and in some parts
of France, and of Germany.

The fossil remains of quadrupeds, es-
pecially those of the larger kind, are such
as must necessarily excite the attention
and wonder of every curious inquirer in
natural history. In various parts of this
country have been found the remains of
elephants, and of other animals of consi-
derable magnitude. In Ireland have
been found the remains of deer of a size
far exceeding any now known; and in
Scotland have been found the remains of
the elk, as well as those of an enormous
animal of the ox kind, but larger than
even the urus. In France, Germany,
Italy, and indeed in most parts of Europe,
remains of large aninals have been found,
and in both North and South America,
the remains of enormous unknown ani-
mals have been discovered. Accordin
to Pallas, from the Tanais to the conti-
nental angle nearest to America, there is
hardly a iverin this immense space, espe-
cially in the plains, upon the shores, or

in the bed of which, hgve not been found
the bones of elephants and other ani-
mals, not of that climate. From the
mountains bz which Asia is bounded, to
the frozen shores of the ocean, all Sibe-
ria is filled with prodigious bones; the
best ivory (fossil) is found in the coun-
tries nearest to the arctic circle, as well
as in the eastern countries, which are
much colder than Europe, under the
same latitude ; countries where only the
surface of the ground becomes thawed
during summer.

The number of bones which have been
discovered of the rhinoceros is very con-
siderable, not only in Siberia, but in Ger-
many, and in other parts of Europe ; and
in the opinion of St Fond, founded not
only on the discoveries of Pallas and
others, but on his own observations made
on the immense collection of Merck,
joined with that of the Landgrave of Hesse

armstadt, are of the species with double
horns. An entire body of an animal of
this species, still pc ing the skin, fat,
and muscles, has been dug up near the
river Willioni in the eastern parts of Si-
beria, from under a hill, which is covered
with ice the greatest part of the year. St.
Fond states, in confirmation of the above
opinion, that another head obtained by
Pallas from Siberia; one existing in the
cabinet of the Elector of Manheim, and
another in the cabinet of Merck, are all
apparently similar to the head of the
double-horned rhinoceros of Africa.

This circumstance, so contradictory to
the opinion he had formed of these re-
mains of large animals having been
brought by floods from the eastern part
of the globe, and which opinion was
confirmed by discovering that no re-
mains of the African crocodile had been
found in Europe, led him to further re-
search, by which he found reason to sup-
pose that, in fact, the rhinoceros, which
corresponded with all ghe fossil remains
which he had seen, was the rhinoceros of
Sumatra. By ascertaining this circum-
stance, the difficulty was removed, since,
Sumatra being scparated from the penin-
sula of India merely by the Straits of Ma-
lacea, this animal might also have former-
ly existed there.

Much remains to be ascertained with
respect to the fossil remains of elephants,
of which considerable numbers have
been found in various parts of England,
France, Germany, and Italy; but no
where so abundantly as in Siberia. In
America, indeed, the remains, of an un-
known species of this animal are also very
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sbundant. There gppear to be only two
species of elephants now in existence ;
one (the Asiatic) being distinguished by
its grinders bein diviged into transverse
and nearly parallel plates, and the other
(the African) having these plates dispos-
ed in Jozenge-like forms.

The elephantine remains which have
been found in Siberia have been suppos-
ed to have belonged to no existing spe-
cies; for though the teeth are formed of

lates dis, parallel to each other, as
in the Asiatic, these plates are said to be
thinner, and consequently more numer-
ous; but this distinction is by no means
established. The remains of elephants
discovered in this country seem refer-
able, in most instances, to the Asiatic.

With respect to the elephant, whose
remains have been found in America, the
tooth of which differs essentially from all
known fossil or recent species, in havin,
its crown cuspidated and covered wit
enamel (Plate II. fig. 6.), there exists at
Bresent every reason for supposing it to

e of a species now extinct. The gene-
rally adopted opinion, that this animal
was of a carnivorous nature, is by no
means established, but is, indeed, contra-
dicted by the assertion, that the stomach
of one of these animals has been found
filled with vegetable matter. One of
these animals, with its flesh, skin, and
hair, has been lately found in Siberia.

The remains of an animal, of an enor-
mous size, has been found at Paraguay,
at no great distance from the river Plata,
which, being properly arranged, has been
formed into a skeleton, and placed in the
cabinet of natural history at Madrid—
‘This animal, twelve feet in length and six
in height, is distinguished, as well by
its general form, as by the largeness of its
claws; on which account, Mr. Jefferson,
who has described some remains of a si-
milar animal, in the Philosopbhical Trans-
actions of Philadelphia, has named it the
megalonyx. The celebrated Cuvier has
amnger this animal with the sloths;
but Faujas 8t. Fond, concluding that an
animal so enormous was never intended
to climb the trunks of trees, thinks he
should not be thus classed; and wishes
him to be held, as it were, in reserve,
until some discoveries should supply us
with more satisfactory notions respecting
his nature.

In various parts of Scotland, and of
France, in Tuscany, the Veronese, and
in North America, have been found the
fossil remains of some animal, which has
been supposed to be a vanety of the
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urus of Julius €xsar, or of the bisonf
But these horns, which are of very con-
siderable size, the bone of each horn, ex-
ceeding two feet in length, appear to
have belonged to a different species of
animal from any which is at present
known. The observations which have
been made on these fossils, particularly
by the liberal and industrivus Fanjas St.
Fond, give t reason for believin
that two species of animals have existe
bearing horns of this enormous magni-
tude. These remains are found to exist
in Siberia along with the bones and horns
of the rhinoceros, with the bones and
teeth of the mammouthean elephant of
Siberia.

Tq the fossil remains already mention-
ed, may be added the animal incognitum.
of Symore, in Languedoc; the enormous
stag, found in the mosses of Ireland; the
Eigantic tapir, found at the bottom of the

lack mountains of Languedoc; the bears,
of two species, now unknown, found in
Bareith; and the numerous animals of
unknown species, which the admirsbly
indefatigable Cuvier is 'Perpetually dis-
covering, in that mine of fossils, the quar-
ries of gypsum, near Paris.

Of the mineralised remains of man no
well attested instance is known. Ina
cavern, indeed, in Mendip Hills, some
human bones have been found, invest-
ed with stalactite; these appear to be
but comparatively of modern existence.
Scheuchzer published an essay, describ-
ing a supposed skeleton of a man, which
was undoubtedly the remains of some
large fish.

A view of the foregoing sketch cannot
but shew, that the study of this science
must prove a source of the highest grati-
fication to every mind that contemplates
the works of nature, for the purpose of
obtaining a glimpse of the beauty which
they display, and of the power which
they manifest. By this science we ob-
tain, not only a knowledge of the peculiar
beings which dwelt on this planet in its
antediluvian state, but we also acquire a
more correct knowledge of the structure
of this globe itseif. We at the same time
discover the strongest proofs of those
changes which it has suffered, and which
are recorded in the Holy Scriptures;
whilst our reverential admiration 1s excit-
ed at this wonderful display of the power
and providence of the Almighty Creator.

ORYZA, in botany, rice, a genus of the
Hexandria Digynia class and order. Na-
tural order of Gramina, Graminez, or
Grasses. Essential character: calyx glume

L
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two-valved, one-flowered; corolia two-
walved, aimost equal, g-roving to the seed.
There isbut one species, with many va-
rieties. Rice has the culm from one to
six feet in length, annual, erect, simple,
round, jointed; leaves subulate, linear,
reflex, embracing, not fleshy; flowers in
a terminating rmicle; calycine leaflets,
lanceolate ; valves of the corolla equal in
length; the inner valve even, awnless;
the outer twice as wide, four-grooved,
hispid, awned ; style single, two-parted.
Rice is cultivated in great abundance all
over India, where the country will admit
of being flooded, and in the southern
provinces of China, Cochin China, Cambo-
dia, Siam, and Japan; in the latter place
it : particularly white, and of the best
uality.
9 OSBECKIA, in botany, so named in
honour of Peter Osbeck, a genus of the
Octandria Monogynia class and order.
Natural order of Calycanthemz. Melas-
tomz, Jussieu. Essential character: ca-
Iyx four-cleft, with the lobes separated
by a ciliary scale; corolla four-peulled;
anthers beaked; capsule inferior, four-
celled, surrounded by the truncated tube
of the calyx. There are two species, viz.
0. Chinensis, and O. Zeylanica.
OSCILLATION, in mechanics, the vi-
bration or reciprocal ascent and descent
of a pendulum. See Prspuviux. It is
demonstrated, that the time of a complete
oscillation in a cycloid is to the time in
. which a body would fall through the axis
of the cycloid, as the circumference of a
circle to its diameter : whence it follows;
1. That the oscillations in the cycloid are
all performed in equal times, as being all
in the same ratio to the time in which a
body fulls through the diameter of the
generating circle. 2. As the middle part
of the cycloid may be conceived to co-
incide with the generating circle, the
time in a small arch of that circle will be
nearly equal to the time in the cycloid:
and hence the reason is evident, why the
times in very little arches are equal.
3. The time of a complete oscillation in
any little arch of a circle is to the time in
which a body would fall through balf the
radius, as the circumference of a circle
10 its diameter: thatis, as 3.1416 to_ 1.
1f 1 denote the length of a pendulum, g=
16 !, = 193 inches, the space a heavy
bo}y falls through in the first second of
time, and p == 3.1416 == periphery of a
circle whose diameter is 1, then, by the

laws of falling bodies, it will be 4/3:
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J5ordg=svi=a
#/ Toearly the time of falling through 5::

therefore 1 : p:: — —.
y ¢ ) 4 a7
which is the time of one vibration in
any arch of the cycloid which has the
diameter of its generating circle equal to
é I being the length of the pendulum in
inches; and since the latter time is half
the time in which a body would fall
through the whole diameter, or any
chord, it follows, that the time of an os-
cillation in any little arch is to the time
in which a body would fall through its
chord, as the semicircle to the diameter.
4. The times of the oscillationsin cycloids,
or in small arches of circles, are in a sub-
durlicate ratio of the lengths of the pen-
dulums. 5. But if the bodies that oscillate
be acted on by unequal accelerating
forces, then the oscillation will be per-
formed in times that are to one another
in the ratio compounded of the direct
sub.duplicate ratio of the lengths of the
pendulums, and inverse sub-duplicate ra-
tio of the accelerating forces. Hence it
appears, that if oscillations of unequal
pendulums sre performed in the same
time, the accelerating gravities of these
pendulums must be as their lengths: and
thus we conclude, that the force of
vity decreases as you go towards the
:?unor, since we find, that the lengths
pendulums that vibrate seconds are al-
ways less at a less distance from the equa-
tor. 6. The space described by a falling
body in any given time may be exactly
known : for, finding by experiments what
a pendulum oscillates in that time, the
half of the pendulum will be to the space
required as the duplicate ratio of the dia-
roeter of a circle to the circumference.

OSIER, a very valuable shrub, of the
Salix viminales, used principally in bas-
ket making.

OSMITES, in botany, a genus of the
Syngenesia Polygamia Frustranea class
and order. Natural order of Compositz
Discoidez. Corymbiferz, Jussieu. Es-
sentisl character: calyx imbricate, scari-
ose; corolla of the ray ligulate; down
obsolete: receptacle chaffy. There are
four species, all shrubs, and natives of the
Cape of Good Hope.

OSMIUM, one of the metals discover-
ed by Mr. Tennant, in the black powder
which remained after dissolving platjna:
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the other metal was Imux, which see.
The osmium was obtained by heating the
black powder with pure alkali in a silver
crucibr:‘ The oxide of this metal com-
bines with the alkali, may be expelled by
an acid, and being very volatile, may be
obtained by distillation. It does not red-
den vegetable blues, but stains the skin of
adeep red or black. The oxide, in so-
lation with water, has no colour; but by
combining with alkali orlime, it becomes
yellow. ith an infusion of nut-galls,
1’ givesa very vivid blue colour. Itis
precipitated by ali the metals, excepting
gld amd platina. An amalgam may be
rmed with mercury, by agitating it with
the aqueous solution of thisoxide. When
this amalgam is heated, the mercury is
driven oﬁf‘ and the pure metal remains
behind, in the state of black powder.
‘This metal was called osmium, on account
of the strong smell of the oxide.
OSMUNDA, in botany, a genus of the
Cryptogamia Filices class and order. Na-
tural order of Filices or Ferns. Generic
character : capsules distinct, di in
& raceme, in such a manner as to look the
same way, or eise heaped on the back of
the pinna or division of the frond, sesdile,
sub-globular, opening transversely, with.
out any ring : secds very many, extreme-
Iy minute.  There are twenty-seven spe-

cies.

OSSIFICATION, the formation of
bones, but more particularly the conver-
sion of parts naturally soft to the hardness
and consistence of bones. All concre-
tions, which make theirappearance in the
solids of the animal body, may be compre-
heuded under this title with ropriety,
because they have a close resemblance to,
and are compoeed of, similar constituents
with Boxx, which see. In the pineal
gland concretions have been found, which
consist of phosphate of lime. The same
is true of concretions found in the saliva-
ry glands, in the prostate, and the li-
ver; and also in pulmonary concretions.
The latter, however, are found to contain
phosphate and carbonate of lime, and in
some cases no phosphate, but

Carbonate of lime..............
Animal matter and water...
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OSTEOLOGY, that branch of anatomy
which treats of the bones.

OSTEOSPERMUM, in botany, a genus
of the Syngenesia Polygamia Necessaria
class and order. Natural order of Com-

OsT

posite Discoide=. Corymbifera Jussieu.
Essential character: calyx simple, or in
two rows, many-seeded, almost equal;
seeds globular, coloured, bony; down
none ; receptacle naked. There are se-
venteen species.

OSTRACION, the trunk-fsh, in natural
history, a genus of fishes, of the ordez
Cartilaginéi. Generic character: teeth
cylindric, pointing forwards and rather
blunt; body mailed by a complete long
covering. There are twelve species,
We shall notice only the O. triqueter, or
the triangular trunk-fish : itisabouttwelve
inches long, and is completely, except to
& very short distance from the tail, sur.
rounded with a bony covering, divided
into hexagonal spaces, and overspread
with a diaphanous epidermis, resembling
thus the armadilo among quadrupeds. It
isa mative of the American and Indian
-eu,l is thought a high delicacy in lnd“i:!,
and lives, it is supposed, on worms
shell-fish, PP

OSTREA, the oyster, in natursl history,
a genus of the Vermes Testaces class and
order. Animal a tethys: shell bivalve,
generall{ with unequal valves and slightly
eared; hinge without teeth, but furnish-
ed with an ovate, hollow, and mostly la.
teral transverse grooves. About 150
species have been enumerated, and class-
ed into sections and subsections. A. fur.
nished with exrs and radiate ; scallop. B.
rough and generally plated on the out.
side; oysters. C. hinge with a perpen-
dicular grooved line. Most of this genus
are furnished at the hinge internally with
numeral parallel transverse grooves in
each valve, and are immediately distin-
guished from the genus arca, in not hav-
ing teeth alternately locked in each other.
Scallops leap out of the water to the dis: .
tance of half a yard, and, opening the
shells, eject the water within them: after
which they sink under the water, and
suddenly c{ou the shell with a loud snap.
0. maxima; shell with about fourteen
rounded and longitudinal striate rays;
it is found in most European seas, in
beds, whence they are dredged up and
pickled and barrelled for sale. This, we
are told, is the shell which was formerly
worn by pilgrims on the hat or coat,as &
mark that tﬁ:y had crossed the ses, for
the purpose of paying their devotions at
the Holy Land; in commemoration of
which it is still preserved in the arms of
many families. O. eduli: shell nearly
orbicular and rugged, with undulated im-
bricate scales; one valve flat and very en-
tire. Of this species there are many va-
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rieties. They inliabit European and In.
dian seas, xed to rocks, or in large
beds ;- the fish is well known as a palata-
ble and nutritious food. The shell is of
various sizes, forms and colours; within
white, and often glossy like mother of
pearl ; the old shells have often an ano-
mia fixed to them, and are frequeml{ co-
vered with serpulz, lepades, sertularia,
and other marine productions. The fol-
lowing accouut has been given by Dr.
Sprat of the treatment of oysters, in Great
Britain,

In the month of May the oysters cast
their spawn, (which the dredgers call
their spats) ; itis like to a drop of a can-
dle, and about the bigness of tgalfpenny.
The spat cleaves to stones, old oyster-
shells, pieces of wood, and such like
things at the bottom of the sea, which
they call cultch. It is probably conjec-
tured that the spat in twenty-four hours
begins to have a shell. In the month of
May, the dredgers (by the law of the Ad-
miralty Court) have liberty to catch all
manner of oysters, of what size soever.
When tb:ly have taken them, with a knife
they gently raise the small brood from the
cultch, and then they throw the cultch
in sgain, to preserve the ground for the
future, unless they be so newly spat that
they cannot be safely severed from the
cultch; in that case they are permitted
to take the.stone, or shell, &c. that the
spat isupon, one shell having many times
twenty spats. After the month of May,
it is a felony to carry away the cultch, and

unishable to take any other oysters, un-

ess it be those of that size (thatis to say),
about the bigness of a half-crown piece,
or when, the two shells being shut, a fair
shilling will rattle between them. The
places where the oysters are chiefly
catched, are called the Pont Burnham,
Malden, and Colne Waters; the latter
taking its name from the river of Colne,
which passeth by Colne Chester, gives
the name to that town, and runs into a
creck of the sea at a place called the
Hithe, being the suburbs of the town.
This brood and other oysters they carry
to creeks of the sea, at Brickel Sea, Mer-
sey, , Fingrego, Wivenho, Toles-
bury, and Saltcoase, and there throw them
into the channel, which they call their
beds or layers, where they grow and fat-
ten, and in two or three years the small-
e.itd brood will be oysters of the size afore-
said.
Those oysters which they would bave
sreen, they put into pits about three feet

eep, in the salt marshes, which are over.

flowed only at spring tides, to which they
bave sluices, and et in the salt water un-
til itis about a foot and a half deep. These
pits, from some quality in the soil co-ape-
rating with the heat of the su., will be-
come green, and communicate their co-
lour to the oysters that are put into them,
in four or five days; though they com-
monly let them continue there six weeks
or two months, in which time they will
be of a durk green. To prove that the
sun operates in the greening, Tolesbury
pits will green only in summer; but
that the earth hath the greater power,
Brickel Sea tYits green both winter and
summer; and for a further proof, a pit
within a foot of the greening pit will not
green; and those that did green very
well, will in time lose their quality.

The oysters, when the tide comes in,
lie with their hollow shell downrwards,and
when it goes out they turn on the other
side; they remove not fgom their place,
unless in cold weather, o cover them.-
selves in ;he ouse. 'l::le reason o:" tl:;
scarcity of oysters, and consequently
their dearnez: isbecause they are of late
years bought up by the Dutch.

There are great penalties, by the Ad-
miralty Court, laid upon those that fish
out of those grounds which the court ap-
points, or that destroy the cultch, or that
take any oysters that are not of size, or
that do not tread under their feet, or
throw upon the shore, a fish which they
callafive-finger, resembling aspur-rowel,
because that fish gets into the oysters
when they gape, and sucks them out.
The reason why such a penalty is set
upon any that shall destroy the cultch is,
because they find that, if they be taken
away, the ouse will increase, and the
mascles and cockles will breed there, and
destroy the o{men, they having not
whereon to stick their spat. The oysters
are sick after they have spat ; butinJune
and July they begin to mend, and in Au-
gust they are perfectly well; the male
oyster is black-sick, baving a black sub-
stance in the fin: the female white-sick
(as they termit) having a milky substance
in the fin. They are salt in the pits, sait-
erin the layers, but salter at sea.

0. Virginica. Shell nearly equi-valve,
thick, rough, and lamellous, one valve
with a prominent beak, colour whitish or
ochraceous, polished white within : length
about 9 inches, breadth about 4 inches.

This is the shell emphatically called
¢ oyster” in the markets of the different
towns of the United States. The animal
is in high esteem as a delicious and nu-
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tritious food. ers are brought to the
Philadelphia met principally from
Egg-lm-gwr and Delaware bay; the
formerare preferred for immediate use,
having an agreeable sapid taste; the lat-
ter are generally dressed for the table ;
they have s thicker and rougher shell,
and are fatter than those brought from

-harbour, or other parts of the coast,
where the mixture of the fresh water is
less abundant.

Those from the Delaware bay are
known by the name of “fresh oysters,”
and the others by that of “ salt oysters.”
They are merely varieties of the same
species, notwithstanding their very differ-
ent appearance and qualities.

OSTRICH. See Sraurao.

- OSYRIS, in botany, a genus of the
Dioecia Triandria class and order. Natu-
ral order of Calcyflore. Eleagnz, Jus-
sieu. Essential character: calix tritid ;
corolla none : female, stigma roundish;
drupe one-celled. There are two spe-
cies, vz, O. alba, poet’s casia, and O. ja-
ponica.

OTHERA, in botany, a genus of the
Tetrandria Monogynia class and order.
Natural order of Berberides, Jussieu.
Essential character: calyx four-parted ;
petals four, ovate, flat; stigma sessile;
capsule. There is but one species, wa.
0. &apomca, which has a shrubby stem,
with round, striated, purple branches;
leaves alternate, ovate, blunt, coriaceous,

ing, an inch and balfin length : be-
tioles semicylindric, smooth ; flowers ax-
illary, nggngate, peduncled; it isa na-
tive of Japan.

OTHONNA, in botany, JAfiican rag-
wort, a genus of the Syngenesia Polyga-
mis Necesearia class and order. Natural
order of Composite Discoidexz. Corym-
biferz, Jussieu. Essential character ; calyx
one-leafed, multifid, subcylindrical ; down
almost none ; receptacle naked. There
are twenty-seven species, among which
we shall notice the O, bulbosa, bulbous Af-
rican rag-wort ; this has a thick shrubby
stalk, dividing into several branches, and
rising five or six feetin height ; the leaves
come out in clusters fgom one point,
spreading on every side ; they are smooth,
narrow at their base, enlarging gradually
to their points ; their edges are acutely
indented like those of the holly ; from the
-centre of their leaves arise the foot-stalks
of the flowers, being five or six inches
Ioni, branching out into several smaller,
each sustaining one yelow radiated flow-
er; these are succeeded by slender seeds
crowned with down. Almost all the

OoTI

l(:tlwrmu are natives of the Cape of Good
ope.

OTIS, the bustard, in natural history, a
genus of birds of the order Gallina. Ge-
neric_character; bill somewhat convex;
nostrils oval and open; tongue bifid and
Kointed; legs long, and naked above the

nee; only three toes. Gmelin men-
tions eleven species, and Latham nine.
We shall notice only the following: O.
tarda, or the great bustard, is found in
the plains of Europe, Asia, and Africa,
but has never been observed in the'New
Continent. In England it is occasionally
met with on Salisbury Plain, and in the
wolds of Yorkshire, and formerly was not
uncommonly seen in flocks of forty or
fifty. It is the largest of British land
birds, weighing often twenty-five or thir-
ty pounds. It runs with t rapidity,
soas to escape the pursuit of common
dogs, but falls speedily a victim to the
freyhound, which often overtakes it be-
ore it has power to commence its ﬂ:sht,
the preparation for which, in this bird, is
slow and laborious. The female lays her
eggs on the bare ground, never more
than twoin number, in a hole scratched
by her for the purpose; and if these are
touched or soired during her occasional
absence, she immediately abandons them.
The male is distinguished by a large
pouch, beginning under the tongue, and
reaching to the breast, capable of hold-
ing, according to Linnzus, seven quarts
of water. This is sometimesuseful to the
female during incubation, and to the
mng before they quit their nest; and it

been observed to be eminently ad-
vantageous to the male bird himself, who,
on being attacked by birds of prey, has
often discomfited his enemies by the sud-
den and violent discharge of water upon
them. These birds are solitary and shy,
and feed principally upon 3, WOrms,
and grain. They were formerly much
hunted with dogs, and considered as sup-
plying no uninteresting diversion. They
swallow stones, pieces of metal, and other
hard substances. Buffon states that one
was opened by the academicians of
France, which contained in its stomach
ninety doubloons, and various stones, all
highly smoothed by the attrition of the
stomach. See Aves, Plate XI. fig. 1.

0. tetrax, or the little bustard, is met
with in many parts of Europe, particular-
ly in France, where it is taken by nets.
It is rarely seen in England; is shy and
cunning; if molested will fly about two
hundred paces, and then run so fast that
aman cannot overtake it Its flesh is like
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that of the great bustard, rich and delicate,
andit wouldappear worth while to attempt
the domestication of both these birds,

OTTER. See Lurma.

OVAL, an oblong curvilinear figure,
otherwise called ellipsis.

However, the proper oval or egg-
shape, differs considerably from that of
the ellipsis, being un irregular figure, nar-
rower at one end than at the other; where-
as the ellipsis or mathematical oval, is
equally broad at each end, though it must
be owned these two are commonly con-
founded together, even geometricians
calling the oval a false ellipsis.

The method of describing an oval
chiefly used by artificers is by a string,
the length of which is equal to the great-
er diameter of the intended oval, and
which is fastened by its extreme ends to
two pins, placed in its longest diameter,
then by holding it always stretched out
with a pin or pencil carried round the
inside, the oval is described, which will
be longer or shorter, as the two fixed
points are further apart.

OVIEDA, in botany, so named in ho-

nour of Gonsalvo Fernandez d’Oviedo, a
genus of the Didynamia Angiospermia
class and order. Natural order of Per-
sonatz. Caprifolin, Jussieu. ~Essential
character: calyx five.cleft; corolla tube
subcylindric, superior, very long; berry
globular, one-celled, quadripartile, four-
seeded. ‘There are two species, viz. O,
spinosa, and O. mitis.

OVERSEERS of the poor. By 43 Eliza-
beth, ¢. 2. § 1 the churchwardens of
every parish, or two substantial house-
holders, te be nominated yearly in Easter
week, or within one month after Easter,
under the hand and seal of two justices
of the peace of the county, shall be over-
seers of the same parish. In general all
persons are liable to serve, with some ex-
ceptions as to peers of the realm, clergy-
men, parliament men, attorneys, practis-
ing barristers, the president and mem.
bers of the college of ‘physicians. sur-

ons, and apothecaries free of the hall;
ssenting ministers, prosecutors of fe-
lons having a Tyburn ticket, and sol-
diers actually serving in the militia. In
extensive parishes a greater number of
overseers are appointed under 13 and 14
Charles 2. c. 12. § 21; and by 17 Geo. II.
c. 38,if an overseer dies, removes, or be-
comes insolvent, the justices may appoint
another, and their appointment is subject
to appeal to the sessions. By 43. Eliza-
beth, c. 2. § 2. overseers Iil“, within
fourteen days sfter the appointment of
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new ones, deliver to them an account, to
be allowed by two justices, and pay over
balances due from them, which if not
paid, may be levied by distress, and the
panr committed to prison by the justices
until the balance is paid, and the account
delivered in ; and by 17 George 1L c. 38.
the accountisto be verified by oath. If
he removes, the overseer is to account in
like manner. If he dies, his executors
have forty days to account, and must pay
the balance before any other debts.—
Their duty consists in raising the poor’s
rate, taking care of the poor, giving re-
lief to casual poor, and removing persons
who come to settlein a tenement under
10l. ayear, &c. without a certificate,
They are aléo to bind out the children
of poor persons, and in that case the in-
fant parish apprentice and his master
cannot vacate the indentures without the
overseers. They also are to procure or.
ders of maintenance of bastards to be
made, and bonds to be taken from the
re%med father to indemnify the parish.
It has been usual for overseers, in those
cases, instead of taking a bond of indem.
nity, to accept of a sum of money, and
discharge the father. But this has been
lately held to be illegal, because it gives
the overseers an interest to procure the
death of the cbild. In cases of removal
alsp, overseers should be careful not te
execute the order in a harsh or improper
manner, for if a person die in conse-
quence of a removal at a time of sickness,
the overseer may be guilty of murder,
and liable to an indictment. Overseers
also should not improperly conspire to
force persons who are with child of bas-
tards to marry, and relieve the parish, foe
this isalso indictable. Byl7 1I.
c. 38. if any person shall be aggrieved by
any thing done or omitted by the church.
wanrdens and overseers, or by any of his
Majesty’s justices of the peace, he may,
giving reasonable notice to the church.
wardens or overseers, appeal to the next
general or quarter sessions, where the
same shall be heard, or finally determin-
ed ; butif reasonable notice be not given,
then they shall adjourn the appeal to the
next quarter sessions; and the court
may award reasonable costs to either

arty, as they may do by 8 and 9 Wil.
iam, in case of appeals concerning set-
tlements. See Poor. By 43 Elizabeth,
c. 2. § 2. they forfeit 20s. on neglecting
to meet in the vestry one Sunday in
the month; and by 13 and 14 Charles
Il c. 4. forfeit 5. for refusing relief
to a person duly removed by warrant
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of two justi By 9 m.c. 37.
§ 7. they are toforfeit 10s. or 20s. for pay-
ing the poor in bad money.

OVERT gcst. In the case of treason, is
<eompassing or imagining the death of the
king; this imagining must be manifested
by some open act ; otherwise, being only
an act of the mind, it cannot fall under
any judicial cognisance. Bare words are
keld not to amount to an overt act, unless
put into writing; in which case they are
then held to be an overt act, as arguing a
more diliberate intention. No evidence
is to be admitted of any overt act, that is
not expresaly laid in the indictment, 7
Will. c. 3.

*  OVIPAROUS, a term applied to such
animals as bring forth their young, ab ove,
from eggs; as birds, insects, &c.

OVi8, the shesp, in natural history, a
genus of mammalia of the order Pecora.
Generic character: the horns hollow,
wrinkled, turning backwards and out-
wards into a spiral form; lower front
teeth eight ; no canine teeth. There are
nine species mentioned by Shaw. The
following are most worthy of attention.

O. ammon, or the Siberian sheep, or
the argali. The argali, or wild sheep, is
the presumed origin of all the domestic
sheep. It is found on the immense chain
of mountains reaching through the mid-
dle of Asia to the Eastern Ocean. In
Barbary, Corsica, Sardinia, Greece, and
Kamtschatka, it is also to be met with,
and in some of these places in at
abundance. Its size is that of a fallow
deer. In Siberia, the Argali is fond of
ranging the highest elevations, and is
generally seen in small flocks. As win-
ter approaches, they move downwards
into the plains, and instead of the shoots
of the mountain plants, which were
before their food, eat grass and other
vegetables. They are extremely fond
of salt, and will often remove the earth
which covers this substance, in consi-
derable quantities, in order to obtain it.
Their horns grow to a vast size and
weight. These animals are timid in a

“very great degree ; but the males will oc.
casionally engage in fierce conflicts with
esch other, and, it is said, endeavour to
precipitate each other down the steeps
of the mountains which they inhabit.
They move over these mgtg; eminen-
ces with great agility, and the chase of
them is difficult and fatiguing. Theyare
supposed to live to the age of fourteen
years.

O. aries, the common sheep. This
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snimal, in its state of complete domesti-
cation, appears equally stupid as it is
harmless, and seems nearly to justify the
observations of Buffon, who describes it
as one of the most timid, imbecile, and
oonlemctible of quadrupeds. When
sheep, however, have an extensive range
of pasture, and are left in a considerable .
degree to depend upon themselves for
food and l)rotection, they exhibit more
respectability of character. A ram has
been seen in these circumstances to at-
tack and beat off a large and formidable
dog, and even a bull has been felled by
a stroke received between his eyes, as
he was lowering his head to receive his
adversary on his horns, and toss him into
the air. When individual efforts are un-
equal to the danger, sheep will unite
their exertions ; placing the females and
their young in the middle of an irregular
square, the rams will station themselves
80 as to present an armed front on every
side to the enemy, and will support their
ranks in the crisis of attack, harrassing
the foe by the most formidable and some-
times fatal blows. Sheep display consi-
derable sagucity in the selection of their
food, and in the approach of storms they
perceive the indications with accurate
precision, and retire for shelter always to
the spot which is best able to afford it.
The domestic sheep are scarcely ever
found, (excepting intemperate latitudes)
in a state approaching to perfection. In
hot regions its wool degenerates into a

ecies of hair, and in rigid climates,
though the wool is fine at the roots, it is
coarse towards the surface. The flesh of
the animal, when it puasses to great de-
grees, whether of heat or cold, appears
also proportionably deteriorated. . The
wool of sheep in no country of the world
attains greater excellence for the pur-
pose of manufacture, without the assist.
ance of any mixture, than in England.
‘That of the Spanish breed is finer, but
too short for manufacture by itself, and
comfm‘.ively trifling in weight. Since

ngland attained any considerable ad-
vance in civilization, its breed of sheep
has been admired for the excellence of
their fleeces, which constitted the
grand material of national industry,
wealth, and revenue. At present, the
worth of the wool annually shorn in that
country is considerably upwards of two
millions, and when wrought produces an
amount of nearly seven millions sterling:
facts which exhibit the importance of the
cultivation of that animal, which is the

\
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source of all thls opulence, in a point of
view particularly striking. There are
scveral breeds or races in that country
which have their respective admirers,
and each of which will probably thrive
better than others in certain soils and si-
tuations. The sheep of Lincolnshire af-
ford the largest quantity of wool, but their
flesh is more coarse and lean, and less
pleasantly flavoured than that of some
others. The sheep of the largest size are
found in the rich district between York-
shire and Durham, one of which was fed
80 highly as to weigh sixty-two pounds
per quarter. These are reported to be
equally prolific as they are large, and an
ewe of this breed produced, at the age of
two years, four young ones at a birth,and
at the end of eleven months after, five
more. The Dorsetshire breed is also con-
siderably celebrated for fecundity : these
are likewise highly admired for the deli-
cacy and fine flavour of their flesh, but
their wool is little in amount, though of
excellent quality. Inthe north there is a
hardy race of these animals, marked b

their shaggy wool and black faces, whic

are admirably adapted to the bleak and
mountainous tracts where they are pro-
duced, and sustain the rigour of winter
in these cold situations without any in-
convenience. Their eyes are wild, their
movements nimble and rapid, and their
flesh peculiarly excellent. Towards the
extreme points of the north of Scotland,
there is a race of sheep particularly
small, not exceeding six pounds per
quarter in weight. The attention of
noblemen and gentlemen of the first dis-
tinction has now long been directed to
the cultivation of the sheep, with respect
to every point of its economy, its brecd,
its food, and the nature and degree of
those attentions which will best promote
its excellence, both as an article for sub-
sistence and manufacture. These efflorts,
not many years since, it must be acknow-
ledged, took a somewhat singular direc-
tion, and it appeared to be the grand ob-
ject of agricultural ingenuity, to raise
the animal to that superlative degree of
fatness, which, in all but the most robust
appetites, wascalculated to excite disgust.
In one instance, particularly, it was con-
sidered as an exploit of transcendent
merit to have carned this process so far,
that the fat of the animal, cut, without
any slope, directly through the ribs, mea-
sured upwards of seven inches. This Ju-
dicrous, as well as pernicious and waste-
ful folly, has, however, now, for some
years, ceased. The sheep is more sub-

ject to disorders than any of the domesti-
cated animals; giddiness, consumption,
scab, dropsy, and worms, frequently
seizing upon and destroying it. The
last are met with in vast numbers in the
liver and gall-bladder of these animals.
These worms belong to the genus fas-
ciola, are flat, oval, and pointed at the
extremities. The fly is another formi-
dable enemy, and is often fatal in the
course of twenty-four hours, breeding
within the skull of the animal. To ex-
tricate the sheep from this danger, the
French shepherds apply the trephine
without the slightest hesitation, and with
the greatest dispatch and success. For
the common ram, see Mammalia, Plate
XVIL fig. 4.

The Cretan sheep is remarkable for
long and large horns, twisted in theshape
of a screw.

The many horned sheep is found most
commonly in the north of Europe, and
most frequently in Iceland. Three, four,
and even five horns, are occasionally seen
on these animals in considerably differ-
ent forms, sizes, and situations. See
Mammalia, Plate XVII. fig. 6.

The Cape sheep is remarkable for its
emaciated appearance, long neck, and
pendulous ears, and for having a pair of
wattles under the neck like goats.

The broad-tailed sheep occursin va-
rious countries of Asia and Africa, and is
extremely similar to the European breed
in almost all respects, but that its tail is
of an immense weight, varying from fif-
teen to fifty pounds, under which the
shepherds are reported to place a board
with wheels, to facilitate the animal’s
movements. These tails are stated to
constitute the most marrowy and luxuri-
ous food.

The Tibetian sheep yield wool of ad-
mirable length and fineness, and are said
to produce the material from which are
fabricated the Indian shawls, which are
sometimes sold in this country for be.
tween thirty and fifty pounds.

O. montana. This species is remarka-
ble for the fineness of its wool, being in
this respect superior to any sheep hither-
to known; and for the singular form of
its horns, which are short, conical, slight-
ly recurved, and acute at their tips. It
is described in the Journal of the Acade-
my of Natural Sciences of Philadelphis,
Vol. I. No. 1. by Mr. Geo. Ord. A por.
tion of the skin, with the horn attached
to it, isin Peale’s Museum. 1t is a native
of North America.
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For a species of sheep called the dwarf
sheep, see Mammalia, Plate XVII. fig. 5.

OUNCE, a little weight, the sixteenth
part of a pound avoirdupois, and the
twelfth part of a pound troy : the ounce
avoirdupois is divided into eight drachms,
and the ounce troy into twenty penny-
weights. The avoirdupois ounce is less
than the troy ounce, but the avoirdupois
pound is greater than'the troy pound.
One handred and seventy-five troy ounces
are equal to one hundred and ninety-two
avoirdupois ounces; but one hundred
and forty.four pounds avoirdupois are
equal to one hundred and seventy-five
pounds troy. Therefore one pound avoir-
dupois is equal to one pound, two ounces,
eleven pennyweights,sixteen grains, troy.
See WrienT.

OVOLO, or Ovun, in architecture, a
convex conic section, consisting of the
elliptical, hyperbolical, or parabolical
eurves. It is generally used as a crown-
ing member in the Grecian Doric, and
when carved with the egg and dart, is
termed Echinus.

OUSTED, in law, means put out, or
removed, as ouster of possession as to

s.
OUTLAWRY, is being put out of the
law, or out of the king’s protection. It is
a punishment inflicted for a contempt, in
refusini to be amenable to the process
of the higher courts. By outlawry, in
civil actions, a person is so put out of the
protection of the law, that he is not
only ina;;:ble of suing for the redress of
injuries, bat may be imprisoned, and
forfeits all his goods and chattels, and the
proﬁu of his land; his personal chattels
mmmediately upon the outlawry, and his
chattels real and the profits of his lands
when found by inquisition. Proceeding
to outlawry is ysually had in civil suits
where an action is brought against two
peartners, and one is abroad ; it is then
necessary to outlaw him before the other
can be proceeded against.
OUTWORKS, in fortification, all those
works made without side the ditch of a
fortified place, to cover and defend it.
Outworks, called also advanced and de-
tached works, are those which not only
serve to cover the body of the place, but
also to keep the enemy ata distance, and
prevent bis taking advantage of the cavi-
tes and elevations usually found in the
places about the counterscarp, which
might serve them either as lodgments, or
asndesux,tofacilitate the carrying ontheir
trenches, and planting their batteries
sgainst the place: such are ravelins, te-
YOL. IX,
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nailles, horn-works, velopes, crown-works,
&c. Itisageneral rule in all outworks, that
if there be several of them, one before an-
other, to cover one and the same tenaille,
of a place, the nearer ones must, gradu-
ally,one afterunother, command those tha
are further advanced out into the cam-
Ppaign, that is, must have higher ramparts,
that 80 they may overlook and fire upon
the besiegers when they are masters of
the more outward works.

OWL. See Strix.

OX See Bos.

OXALIC acid, in chemistry, is found
native in some acid vegetable juicel, and
rather plentifully in the « oxalis acetocel-
1a,” or * wood-sorrel,” and in other plants
of the same genus ; it is naturally united
with a quantity of potash, not sufficient
for complete saturation, forming what
has long been known under the name of
“ Essential salt of sorrel” The oxalic
acid is prepared artificially, by boiling &
sufficient quantity of nitric acid with a
variety of vegetable and animal sub-
stances, such as sug-r, mucilage, alco-
hol, animal jelly, &c. Take sugar as
an example: one ounce in powder is
put into a retort, with three ounces of
strong nitric acid. During the solution,
great quantities of the nitrous acid
escape: heat is to be applied till the
nitrous gas is driven off. Three ounces
mote of nitric acid are to be added, and
the boiling continued till the fumes cease,
and the colour of the liquor vanishes.
Pour out the liquor into a wide shallow
vessel, and, when it cools, crystals will
be formed, which may be collected and
dried on unsized paper. The crystals
thus obtained may again be dissolved in
distilled water, and evaporated, to obtsin
new crystals. In this way oxalic acid
may be obtained from the substances
above enumerated, and many others, as
alcohol, gum, honey, &c. Preparedia this
way, oxalic acid is,in & concrete state,
crystallized in four-sided prisms, termi-
nated in two sided summits. They are
white and transparent, and have consides
rable lustre. They have a sharp taste,
and change vegetable blues into a
colour, and produce the same effect on
all vegetables, excezﬁng indigo. The
acid properties of this substance are %0
strong, that one part of concrete oxalic
acid gives to 3,600 parts of water the pro-
perty of reddening paper stained with
turnsole. When expased to heat it is
volatilized, partly in a liquid, and also in
a crystalline form. It cannot be decom-
posed but by a very great heat. It is

M



0OXA

deliquescent in moist air ; and cold water
dissolves about one half its weight of the
acid: boiling water dissolves a quantity
equal to its own weight. This acid is
decomposed by the sulpburic acid with
heat, and charcoal is deposited : at the
boiling temperature it is decomposed by
the nitric acid, and converted into water
and carbonic acid : its component parts
are

Oxygen - - . 77
Carbon - . . 13
Hydrogen - . 10

100
=—

1t combines with alkalies, earths, and
metallic oxides, and the salts thus formed
are deiominated oxalates. The great at-
traction which this acid bas for lime ren-
ders it of great utility in detecting that
substance in every soluble combination.

OXALATES, in chemistry, salts form-
ed of the oxalic acid and certain bases,
are distinguished by the following pro.
perties : when exposed to a red heat, the
acid is decomposed and driven off, and
the base only remains. Lime water pre-
cipitates a white powder from their so-
lutions, provided no excess of acid be pre-
sent : the earthy oxalates are, in genera;,
nearly soluble in water, but they may
be rendered soluble by an excess of the
more powerful acids. See OxaLic acid

OXALIS, in botany, wood-sorrel, a ge-
nus of the Decandria Pentagynia class
and order. Natural order of Gruinales.
Gerania, Jussieu. Essential character:
calyx five-parted : petals five, often con-
nected at the base; capsule five-celled,
five-cornered, opening at the corners;
seeds arilled. There are ninety-six spe-
cies, of which the O. acetosella, common
wood-sorrel, has a perennial, branched,
knobbed, creeping root, having fine fi-
brils on every side, partly red and partly
white, with an ovate, acute, rigid scale,
like a tooth, at the knobs ; scapes one or
two, jointed at the base, the length of the
leaves ; calycine leaflets, oblong, acute,
sometimes bifid, ciliate, purple at the tip,
upright. Linnzus remarks, that the leaf-
lets in wet weather are erected, but hang
down in dry weather. It has been observ-
ed, that this elegant little plant has the
leaves of trefoil, the taste of sorrel, and
the flower of geranium; from which
last genus this 1s distinct, in the num-
ber of styles, the form of the capsule and
manner of its opening, its straight corcle,
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or heart, without any perisperm or albu-
men : it is common all over Europe.

OXGANG, or Oxears, is generally
taken, in our old law books, for fifteen
acres, or as much ground as a single ox
can plow in a year.

OXIDE, in chemistry. Metallic sub-
stances are not onlr of vast importance in
the arts of civilized life, on account of the
properties which belong to them in the
metallic state; but many of them are not
less valuable in those changes which
they undergo by new combinations, and

" the new properties they acquire, in con-

sequence of these changes. One of the
first and most ordinary changes to which
metallic substances are subject, is their
combination with oxygen. Thisis called,
in chemical language, oxydation. 1If a
metal, as, for instance, a piece of iron, is
exposed to the air when it is moist, it
soon undergoes a remarkable change.
It loses its metallic lustre, and the surface
is covered with a brownish powder, well
known by the name of rust This
change is owing to the combination of
oxygen with the metal, and the rust of
the metal in this state is known in che-
mistry by the name of oxide. The pro-
cess by which the compound of oxygen
and a metallic substance is formed, is
called oxydation, and the product is de-
nominated an oxide. The process of oxy-
dation is effected more idly whena
metals are exposed to the action of heat;
and, indeed, many metals require a very
high temperature to produce the combina-
tion, while it cannot be accomplished in
others by the greatest degree of heat that
can be produced. This process was for-
merly called calcination, or calcining the
metal ; and the product now denominated
un oxide, was distinguished by the name
of calx or calces, from its being reduced
to the state of powder, in the same way
as limestone by burning, Metals differ
very much from each other in the cir-
cumstances in which this oxydation takes
place, as in the temperature which is
necessary, the facility of the combination,
the proportions of oxygen which combine,
and the force of affinity between the con-
stituent parts of the oxide, Some metals
are oxydated in the lowest temperature,
as, for instance, iron and manganese;
while others require the greatest degreo
of heat that can be applied. Such are
silver, gold, and platina,
Thefacility with which oxydation takes
lace in some metals is so great, such as
in iron, tin, lead, copper, and manganese,
that they must be completely defended
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from the action of oxygen; but in gold
and platina, no perceptible change is ob-
served, for whatever length of time they
are exposed to the atmosphere. This
oxydation, and the quantity of oxygen
_absorbed, is proportionable to the tempe-
rature. There are, however, many metals
which combine with a determinate pro-
portion of oxygen at certain tempera-
tures, and from this may be estimated the
guantit of oxydation the degree of
eat-which has been applied. The rapi-
dity of the oxydation is almost always in-
creased by the elevation of temperature.
In this way actual combustion or inflam-
mation is produced. Thus filings of
metals thrown upon a body in a state of
ignition, give out brilliant sparks; and
steel, struck upon a flint, burns with a
vivid flame in the air, in consequence of
the great heat which is communicated to
it by percussion. Metallic substances
combine with very different proportions
of oxygen; and this quantity varies ac-
cording to the manner in which the pro-
cess has been conducted, or the tempe-
not:e':. to which the metal has been ex-

In these different states and conditions
of oxydation different phenomena are ex-
hibited. Sometimes the metal becomes
red.hot, and is inflamed ; sometimes the
oxydation takes place without fusion, or
does not combine with oxygen till after
it has been melted ; sometimes it is co-
vered with a brittle crust, or with a sub-
stance in the form of powder. At other
times a pellicle, exhibiting different co-
lours, forms on the surface: but, in all
cases, the metal is tarnished, loses its bril-
liancy and itscolour, and assumes another,
whie{ announces the change that has ta-
ken place. Another difference which
takes place among metals is, the different
degrees of force with which the oxygen
adheres to the metal. The knowledge of
this, and the different degrees of affinity
between oxygen and metallic substances,
is of great importance in many operations
and chemical results. During the fixa-
tion of oxygen in metallic substances, it
is absorbed by some in its solid state, and
gives out a great deal of caloric. In
others it is combined, without giving out
the same quantity. This proportion of
caloric given out corresponds to the
facility with which oxides part with their
oxygen, or are reduced to the metallic
state. Those which have combined with
oxygen, with the greater proportion of
caloric, are most easily reduced; but
those, on the contrary, in which the oxy-
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gen has been deprived of its caloric, are
reduced to the metallic state by a great
addition of caloric, and the greatest num-
ber of oxides require the addition of sub-
stances, whose affinity for oxygen is
greater than that of the metal. Metallic
oxides are extremely differentin different
metals, and even in the same metal, ac-
cording to the proportion of oxygen.
They are, however, possessed of some
common properties. They are all in the
form of powder or earthy substance, or
80 brittle as to be easily reduced to this
state. They exhibit every shade of co-
lour, from pure white to brown and deep
red, and they are heavier than the metals
from which they have been obtained.
Some oxides are revived, as it is called,
or are reduced to the metallic state,
merely by being in contact with light or
caloric. Some require the addition of a
combustible substance, and a high tempe-
rature; while others have so strong an
affinity for oxygen, that! they cannot be
deprived of it by the strongest heat, but
become fusible in the fire, and afford a
glassy matter, more or less coloured, and
even serve as & flux to the earths  Some
oxides are volatile, but the greatest num-
ber are fixed. Some have an acrid and
caustic taste, are more or less soluble in
water, and even possess an acid quality ;
others are insoluble and insipid.
OXOPHYLLUM, in botany, a genus of
the Monadelphia Pentandria class and
order. Natural order of Trihilatz. Me-
liz, Jussieu. Essential character: one-
styled; calyx five-toothed; petals five,
long ; filaments sheathing the style, five-
toothed at top : teeth antﬁeriferous; stig-
ma one; capsule five-celled. Thereisbut
one species, viz. O. feetidum; this is a
shrub about ten feet in height, and nearly
six inches in diameter; the bark is green
and smooth, the wood white, tender, and
fragile ; the branches twiggy, garnished
with alternate leaves, each leaf digitated,
having three large lobes growing on a
foot-stalk of five or six inches in length;
each lobe is divided by a longitudinal
nerve, which is prominent beneath ; the
flowers spring: from the bottoms of the
leaves, at the extremity of the twigs and
branches ; their common foot.stalk is
about a foot in height, dividing at its sum-
mit into several smaller ones, on each of
which are placed alternate sessile flow-
ers; the corollais white, each petal being
an inoh long, and, as it were, glued to
each other, lon 'tudimlly, by their bor-
ders, 30 as to form a kind of tubular
figure, the upper part spreading; these
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petals cover a white membranaceous tube,
which on its upper part divides into five
short filaments, supporting at their
points the anthers. This shrub is a na
tive of the forests of Guiana, flowering in
February. .
OXYDATION, sometimes spelt
OXYGENATION, § OxipaTioN, &c.
See Oxipx. See also Murray’s ¢ Chemis-
try,” vol. ii. for the proper use of the se-
veral terms.
OXYDIZEMENT, g
OXYGENIZE,
OxrpaTION, OXYeEwaTION, &C.

tertus used by
some authors for
which

ace.
OXYGEN, in chemistry, is one of the
,most important agents in nature ; there
is scarcely a single process, either natural
or artificial, in which oxygen has not a
share, but itis known only in combina-
tion with other bodies. * Oxygen,” says
Mr. Murray, “ denotes the solid basc or
gravitating matter, and oxygen gas is the
name given to it, when it exists in the
serial form.” There are two vast sources
whence oxygen is derived, viz. water
and air; in the former it is condensed in-
to the liquid form, and combined with
about one-third of its weight of hydru-
gen; in the latter it is united with an
azote, and forms about one-fifth of the at-
: mosphere. Besides these, there are a
multitude of other sources, such as ma-
ny parts of the organized wor}d, vege-
table or animal, mineral acids and me-
tallic oxides, Oxygen has a greater ten-
tency to combination than any other
chemical agent. It is necessary to sup-
port combustion, and during the process
it combines with the combustible body.
The products are compounds of oxygen,
and are both numerous and important
agents in chemistry. The acids are of
this kind, and their activity is principally
dependent on their oxygen, which they
yield readily to other bodies, and which,
b{ the dense state in which it exists, is
often capable of exerting powerful affini-
ties. All the metals, likewise, are capa-
ble of combining with this principle,
from which a number of compounds are
formed. See Gas,oarugen.
OXYGENATED muriatic acid, in che-
mistry, is prepared in the following man-
ner: take equal parts of the oxide of man.
nese, and the red oxide of mercury or
ead ; put them into a glass retort, and
add four parts of concentrated muriatic
acid. This, on distillation, affords a
quantity of yellow aeriform fluid, which
is oxygenated muriatic gas; this beins
agitated with water combines with it, an
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forms oxygenated muriatic acid. The gas
is yellow and transparent, and possesses
a most suffocating smell. It instantly ex-
tinguishes flame and animal life; but has
been lony used for bleaching.

OXYGONE, in geometry, is an acute
angled figure, or such, each of the angles
of which is less than 90°. The term is
chiefly applied to triangles, where the an-
gles are all acute.

OYER of a deed, in law, is when a man
brings an action upon a deed, boad, &c.
and the defendant appears and prays that
he may hear the bord, &c. wherewith he
is charged ; and the same shall be allow-
ed him. And he is not bound to plead til}
he has it, paying for the copy of the in-
strument. It is then set forth upoa the
pleadings.

Orxr and TerMinNem, in law, is a
court, by virtue of the king’s commission,
to hear and determine all treasors, felo-
nies, and misdemeanors. This commission
is usually directed to two of the judges of
the circuit, and several gentlemen of the
county ; but the judges only are of the
guorum, so that i’he rest cannot act with-
out them.

Ox2R of the records, in law, is a petition
made in court, that the judges, for more
satisfactory proof, will be pleased to hear
or look upon any record.

O YES, corrupted from the French eyez,
hear ye, is an expression used by the
crier of a court, in order to enjoin silence,
when any proclamation is made.

OYSTER. See OsTREA.

OZANAM (Jaxss), in biography, an
eminent French mathematician, was de-
scended from a family of Jewish extrac-
tion, but which had long been converts
to the Romish faith; and some of whom
had considerable placesin the parliament
of Provence. He wasborn at Boligneaux,
in Bressia, in the year 1640; and being
a younger son, though his father had a
good estate, it was thought proper to

reed him to the church, that he might
enjoy some small benefices which belong-
ed to the fumily, to serve as a provision
for him. Accordingly he studied divinity
four years; but then, on the death of his
father, he devoted himself entirely to the
mathematics, to which he had always
been strongly attached. Some mathe.
matical books which fell into his hands
first excited his curiosity ; and by his ex-
traordinary genius, without the aid of a
master, he made so great a progress, that
at the age of fifteen he wrote a treatise of
that kind.

For a maintenance, he first went to
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Lyons to teach the mathematics, which
snswered very well there ; and after some
time his generous dusposition procured
him still bettersuccess elsewhere. Among
his scholars were two foreigners, who ex-
pressing their uneasiness to him at be.
mg disappointed of some bills of ex-
change for a journey to Paris, he asked
them how much would do, and being told
fity pistoles, he lent them the money
imnmediately, even without their note for
it. :.Jyon their arrival at Paris, mention
ing thisgenerous action to M. esse

father }e the chancellor, ﬂu?*u mag'nm:&
was touched with it, and engaged them
to invite Ozanam to Paris, with a promise
of his favour. The opportunity was ea-
gerly embraced; and the business of
teaching the mathematics here soom
brought him in a considerable income;
but he wanted prudence for some time
to make the best use of it. He was
young, bandsome, and sprightly ; and
much addicted both to gaming and gal-
lantry, which continually drained his
purse. Among others, he had a love
intrigue with a woman who lodged ia
the same house with himself, gave
herself out for a person of condition.
However, this expense, in time, led him
to think of matrimony, and he soon after
married & young woman without fortune.
She made amends for this defect, by her
modesty, virtue, and sweet temper; 0
that, though the state of his purse was
not amended, yet he had more hame-felt
enjoyment than before, beingindeed com-
pletely hapry in her as long as she lived.
He had twelve children by her, who most-
ly all died young; and he was lastly ren-

dered quite unhappy by the death of his
wife als?». whicb happen{-d in1701. Nei-
ther did this misfortune come singly ; for
the war breaking out about the same
time, on account of the Spanish succes-
sion, it swept away all his scholars, who,
being foreigners, were obliged to leave
Paris. Thus he sunk into a melanchoty
state ; under which, however, he received
some relief and amusement from the
honour of being admitted this same year
an ¢eve of thé Royal Academy of Scien.
ces.

He seems to have had a presentiment
of his death from some lurking disorder
within, of which no outward symptom ap-
peated. Inthat persuasion he refused to
engage with some foreign noblemen, who
offered to become his scholars, alleging
that he should not live long enough o
carry them through theirintended course.
Accordingly he was scized soun after
with an apoplexy, which terminated
his existence in less than two hours,
on the third of April, 1717, at 77 years

©Ozanam was of a mild and calm dispo-
sition, a cheerful and pleasant temper, en--
deared by a generosity almost unparallel-
led. His manners were irreproachable
after warriage; aud he was sincerely
prous and zealously devout, though studi-
ously avoiding to meddle in theological
questions. He used to say, that it was
the business of the Sorbonne to discuss,
of the Pope to decide, and of a mathema.
tician to go straight to heaven in a per-
ndicular line. He wrote a great num-
er of useful books,

P.

P Or 'ﬁ, the fifteenth letter, and ele-
9 venth consonant of the alphabet;
the sound of which is formed by express-
ing the breath somewhat more suddenly
than in forming the sound of 4: in other
respects these two sounds are very much
alike, and are often confounded one with
another. When p stands before ¢ ors,
its sound is lost, as in the words pealms,
Prolemaic, ptisan, &c. when placed be-

fore A, they both together have the sound
of f, as in philossphy, physic, &c.

In the Italian music, P. stands for
piano, or softly ; P. P. for piu piano, i. e.
more aoﬁliy_'; and P. P. P. for pianissimo,
or very softly.

Among astronomers, P. M. is used to
denote post meridian, or afternoon; and
sometimes for post mane, i. e. after mid-
night.



PEO

As 2 numeral, P. signifies the same as
G. viz. 400; and with a dash over it, thus

P, 400,000.

Among physicians, P. denotes pugil, or
the eigbth part of an handful; P. XE.
partes zquales, or equal parts of the in-
gredients: P. P. signifies pulvis patrum,
i. e. the Jesuit’s powder ; and ppt. przpa-
ratus, prepared.

PACE, a measure taken from the space
between the two feet of a man, in walk-
ing; usually reckoned two feet and an
half, and in some men a yard, or three
feet. See MxasURE.

The geometrical pace is five feet; and
60,000 such paces make one degree of
the equator.

PACKERS,personswhose employment
jtis to pack up all goods intended for
exportation ; which they do for the great
trading companies and merchants of
London, and are answerable if the goods
receive any damage through bad pack-

e.

“PACO, a species of the Camelus, found
in Peru.

PEDERIA, in botany, a genus of the
Pentandria Monogynia class and order.
Natural order of Contortz. Rubiacez,
Jussieu. Essential character: contorted ;
berry void, brittle, two-sceded ; style bi-
fid. There are two species, viz. P. feti.
da, and P. fragrans, the former is a native
of the East Indies, and the latter of the
island of Mauritius.

PAEDEROTA, in botany, a genus of the
Diandria Monogynia class and order.
Natural order of Personatz. Scrophula-
riz, Jussieu. [Essential character: corol-
1a four-cleft; calyx ﬁve-ﬁarted; capsule
two-celled. There are three species.

PJEONIA, in botany, peony, a genus of
the Polyandria Digynia class and order.
Natural order of Multisiliquz. Ranun.
culacez, Jussieu. Essential character:
calyx five-leaved; petals five; styles
none ; capsule many-seeded. Thereare
five species, of which P. Albiflora, white-
flowered peony, has the root composed
of a few cylindrical or fusiform tubers,
united at top; stem, from a radical leaf-
Jess sheath, two feet in height, slender,
round ; leavesalternate on long petioles;
leaflets three-parted ; the whole plant is
very smooth and shining; the calyx is
raised above the floral leaf on a short,
thick peduncle ; petals eight, very large,
milk white, oval ; concave, stamens about
one hundred and fifty, with the filaments
as well as anthers yellow; within the
stamens is a fungose, subcontinuous, lob-
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ed crown, more slender than inits conge-
ners; the germs are smooth, conical,
purple at the tip ; stigma compressed into
a comb or crest, suborbicular, hooked ;
sceds, when ripe, of a yellowish testace-
ous colour. It is a native of Siberia; it
is well known among the Daurians and
Mongols on account of the root, which
they boil in their broth ; the seeds they
grind to put into their tea. 3
PAGANISM, the religion of the Hea-
then nations, in which the Deity is repre-
sented under various forms, and by sl
kinds of images or idols; it is therefore
called idolatry, or image worship. The
theology of the Pagans was of three sorts,
wiz. fabulous, natural, and political or
civil. The first treats of the genealogy,
worship, and attributes of their deities;
who were, for the most part, the oﬂ'tpr::v‘s
of the imagination of poets, painters,
statuaries. To their gods were given
different names, and opposite attributes,
ascribing to them every species of vice,
as well as to some of them every virtue.
There is, however, in the delightful fic-
tions of Homer and Hesiod, much that is
entertaining, curious, and even useful.
The flowers of the garden and the field,
whose beauties we so much admire, were
once thought to be produced by the tears
of Aurora, the goddess of the morning,
whose rose-coloured fingers open the
gates of the east, pour the dew upon the
earth, and make the flowers grow. When
the leaves were agitated, or the long
fnuof the meadows performed its grace-
ul undulations, all was put in motion by
the breath of Zephyrus, the god of the
west-wind. The murmurs of the waters
were the sighs of the Naiades, little deities
who presided over rivers, springs, wells,
and fountains. A god impels the wind ;
a god pours out the rivers; grapes are
the gift of Bacchus; Ceres presides over
the harvest; orchards are the care of
Pomona. Does a shepherd sound his reed
on the summit of a mountain, it is Pan,
who, with his pastoral pipe, returns the
amorous lay. When the sportsman’s horn
rouses the attentive ear, it is Diana, arm-
ed with her bow and quiver, and more
nimble than the stag that she pursues, who
takes the diversion of the chase. The
sun is a god, riding on a car of fire, dif-
fusing his light through the world ; the
stars are s0 many divinities, who mea-
surc with their beams the regular pro-
gress of fire ; the moon presides over the
silence of the night, and consoles the
world for the absence of her brother.
Neptune reigns in the ses, surrounded

—e
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by the Ner€ides, who dance to the joyous
shells of the Tritons. In the highest
heaven is seated Jupiter, the master and
father of men and gods. Under his feet
roll the thunders, forged by the Cyclops
in the caverns of Etna; his smile rejoices
nature, and his nod shakes the foundatidn
of Olympus. Surrounding the throne of
their Sovereign, the other divinities quaff
nectar from a cup, presented them by the
young and beautiful Hebe. In the mid-
dle of the great circle shines, with distin-
guished lustre, the unrivalled beauty of
Venus, alone adorned with asplendid gir-
dle, in which the graces and sports for
ever play; aad in her handis a smiling
boy, whose power is universally acknow-
ledged by heaven and earth Music, poe-
try, dancing, and the liberal arts, are all
inspired by one or other of the nine
muses; while the votaries of martial glory
derive their cou and success from
Mars, the god of battles. Such is a gene-
ral outline of the pleasing and inoffensive
part of the fabulous theology of the Pa.

world. On the other hand, as we
E'v‘e already intimated, many of the gods
of the ancients possessed attributes at
once disgraceful to, and unworthy of dei-
ty, and hurtful to the interests of moralit
and human happiness. Jupiter himse
set an example of lust; and Bacchus was
worshipped with cruel and obscene re-
vellings.

Many, however, of the heathen writers
condemned this part of their theology;
among which are Sanchoniatho, the Phee-
nician; and among the Greeks, Orpheus,
Hesiod, and Pherecyde.

The natural theology of the Pagans was
studied and taught by the philosophers,
who rejected the multiplicity of in-
troduced by the poets, and brought their
theology toa more rational form. Some
of them seem to have possessed consider.
able knowledge respecting the unity of
the Supreme Deity : yet even Socrates,
the best man and wisest of the philoso-
phers of the Pagan world, so far yielded
to the prejudices and practices of the
in which he lived, as to order his frie
Just before his death, to sacrifice a cock
to Esculapius, the god of physic.

The political or civil theology of the
Pagans was instituted by legislators,
statesmen, and politicians. This chiefly
re?ected their temples, altars, sacrifices,
and rites of worship, and was properly
their idolatry ; the care of which belong-
ed to the priests, who were servants of
the state. These ceremonies, &c. were
enjoined the commonalty, to keep them
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in subjection to the civil power. Such
was the religion of the greater part of the
world before the promulgation of Chris-
tianity ; and such still, in some form or
other, is the religion of those parts of the
world, containing a population of about
420 millions of souls; or above one half
of the inhabitants of the whole earth,
where the gospel is not preached, either
in its purity, or as corrupted by the doc-
trines of Mabomet. The Missionarics
employed for the conversion of the hea-
then, though very zealous, and very nu-
merous, have hitherto made comparative-
ly little progress. The Foreign and Bri-
tish Bible Society may possibly have
some beneficial effects in enlightening
the darkness of the pagan world; but, we
are persuaded, nothing but conquest and
civilization, short of miracle itself, will
ever prove effectual in the extirpation of
heathenism, and the final establishment
of Christianity.

PAGE, a youth of state retained in the
family of a prince or great personage, as
an honourable servant, to attend in visits
of ceremony, do messages, bear up trains,
robes, &c. and at the same time to have
a genteel education, and learn his exer.
cises. The pages in the King’s house-
hold are various, and have various offices
assigned them, as pages of honour, pages
of the presence chamber, pages of the
back stairs, &c.

PAGEANT, a triumphal car, chariot,
arch, or other like pompous decoration,
variously adorned with colours, flags, &c.
carried about in public shews, proces-
sions, &c.

PAGOD, or Paeopa, 2 name whereby
the East Indians call the temple in which
they worship their gods. Before they
builda pagdd, they consecrate the ground
as follows: after having enclosed it with
boards or lKallisadm:s, when the grass is
grown on the ground, they turn an ash
coloured cow into it, who stays there a
whole day and night; and as cow-dung
is thought by the Indians to be of a very
sacred nature, they search for this sacred
deposit, and having found it, they dig
there a deep pit, into which they put &
marble pillar, rising considerably above
the surface of the earth. On this pillar
they place the image of the god to whom
the pagod is to be consecrated. After
this the pagod is built round the pit, in
which the pillar is fixed. The pagod
usually consists of three parts, the first is
a vaulted roof supported on stone or mar-
ble columns. It is adorned with images,
and, being open, all persons without dis-
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tinction are allowed to enter it : the se-
cond part is filled with grotesque and
monetrous figures, and nobody is allowed
to enter it but the bramins themselves:
the third is a kind of chancel, in which
the statue of the deity is placed: it is
shut up with a very strong gate. This
word is sometimes used for the idol, as
well as for the temple.

Padon, or Pacopa, is also the name of
agold and silver coin, current in several
parts of the East Indies,

PAIN, is defined to be an uneasy sen-
sation arising from a sudden and violent
solution of the continuity, or some other
accident in the nerves, membranes, ves-
sels, muscles, &c. of the body ; or, accord-
ing to some, it consists in a motion of the
organs of sense ; and according to others,
it is an emotion of the soul occasioned by
these organs.

PAINTING. The art of painting may
not improperly be defined, a mode of
conveying ideas to the mind by means of
a representation of the visible parts of
nature. It is a language by which,
though all things cannot, many at least
may be expressed, in a stronger and
clearer manner than can be effected b
any other; nay, it is, to its extent, a uni-
versal language ; though it is only in pro-
portion as we are accustomed to read it,
that we can hope to acquire ideas through
its means.

The particular education of our senses
or organs is undoubtedly the only mode
by which those senses can be rendered
serviceable to us in their full extent ; for
although, in their natural and uncultivat-
ed state, they are enabled to present us
with tolerably clear and distinct ideas
of things of a simple kind, op which dif.
fer considerably from each other; it isfar
otherwise when we expect from them
just ideas of things complicated, or of
such as differ from each other by small,
nay almost imperceptible gradatinns. ‘The
untutored eye readily distinguishes black
from white, red from blue, and purple
from green; butis unable to detect the
delicate transitions from one shade to
another of the same colour, and still less
the nicer variations of combined and
complex colours.

The quickest of all operations is per-
haps that of sight, and in one moment we
are enabled to see many objects; but we
cannot, as Leonardo da Vinci properly
observes, distinguish and understand
clearly more than one at a time. Upon
the first sight of a page of a written ora
printed book, though we observe it to be
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full of words, we do not discover the
sense contained. No; to understand,
we are obliged to read it; and in case
the subject be abstruse, and our compre-
hensions dull, it may be nece to pe-
ruse it two or three times before the
whole sense be clearly understood by us;
some there may be who never will com-
prehend it The situation of that man,
who, from long habit, reads with facility
and quickness, is likewise far removed
from that of the beginner, who havi
little practice, can only read slowly
with difficalty.

We have judged it necessary to pre-
mise these few observations, in hopes to
correct a mistaken but prevalent notion,
that aithongh a thorough conversance
with paimting is required. ere a person be
adequate to decide discreetly as to the
executive parts of & work of art, to dis-
tinguish the copy from the original, or
the pencils the different masters:
every man is intuitively enabled to enjoy
the effect of the whole, to enter into the
expression and feeling of the piece, and,
in short, to judge rightly between a bad

icture and a good one. Nay, a moment
is sufficient for one of these self-dubbed
critics to pass an irrevocable sentence on
the most extensive and studied composi-
tion.

In treating the subject before us, we
shall not by a slow and tedious process at-
tempt to conduct the student of painting
through the long and rugged path, by
which alone even a moderate d of
excellence may be attained; this would
be like commencing a treatise on rheto-
ric with the miputiz of orthography and
grammar. We shall rather, by a shortin-
Tiry into the fundamental principles of
the art, and a reference to the -example
of the greatest masters, draw his atten.
tion to the proper application of that me-
chanical skill of which we supoose bim
already possessed.

Invention, composition, design, expres-
sion, chiara obscura, and colouring, may
perhaps not improperly be termed the
freat comenent parts of painting, un-
ess indeed it be insisted that invention
is rather the parent and director of the
others to the proper objects of their at-
tainment.

We have defined painting to be a mode
of communicating ideas to the mind, by
means of a representation of the visible
parts of nature ; and we have adopted
this mode of expression, because the art
can hardly be said to be confined to the
mere representation of visible objects.
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since, by delineating outward demonstra-
tions, it is enabled to convey the ideas of
internal affections and mental actions. It
will necessarily follow that those subjects
are the most immediately within the pro-
vince of our art, whose essential qualities
are as it were contained in the visible
parts of things, or most capable of being
expressed by objects of sight; and this,
though a truism, we have thought it ne-
cessary to state, as experience every day
shews, that it is not sufficiently attended
to. By the essential qualities of a subject,
we must be understood to mean those
which give it its interest.

The only means by which the paint.
er can communicate his ideas to the
spectator, or, in other words, tell his
story, are combinations of figures and
other visible objects, the representation
of gesture, and the expression of counte-
nance.

As the powers of writing, in the way
of narrative, are such as to enable it to
convey to the reader a just idea of a suc-
cession of trunsactions or events; where-
as it cannot by the most laboured de-
scription give us any other than a con-
fused or erroneous notion of the situation
of a building, the windings of a river, the
forms of a mountain, or thé beauty and
expression of a countenance ; so painting,
imasmuch as it is incompetent to relate
the conspiracy, or record the oration, is
proportionably rich in its means of de-
scription. As description is the most
arduous task of language, so narration is
the great difficulty of painting ; a difficulty
however not always insurmountable to
the artist, who, to a competent know-
ledge and practice in the several compo-
ment parts of his art, adds that of judg-
ment in the choice of his subject, as will
presently appear.

In a picture, the artist must necessari-
ly choose one point of time for his repre-
sentation ; but the usual doctrine, that a
picture can absolutely express no more
than this one moment of the story, re-
quires some illustration, as otherwise the
inconsiderate might naturally be led to
underrate the powers of communication
given to our art. The truth we believe
is, that though a picture must represent
one moment of time only, yet in that
representation, the memorial, as it were,
of past moments may be recorded, and
the idea of future ones clearly anticipat-
ed; and though this doctrine may, upon
first sight, appear opposed to generally
established opinion, a little reflection
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will, we are assured, comvince any one of
its truthli i

It will require very little argument to
shew, that many of the bodily actions of
men do indicate, and, under particular
circumstances, demonstrate certain other
actions to have taken place previously;
which is certainly expressing the past in
the present; nor will it be more difficult
to find instances of a present action de-
noting some future one ; that is, express-
inﬁ the future in the present. A figure
walking, or running, denotes a past, a
present, and a future action. The sword
of the soldier drawn and lifted up over the
neck of the beautiful St. Catharine, de-
notes a future act or event; that of her
head being severed from her body; the
hardened executioner forcing his sword
into the scabbard, after having performed
his office, as clearly shews what has gone
before.

Two things should concur to render a
story eminently eligible for painting.
First, the incident or act to be represent-
ed should be of an unequivocal nature ;
such as, when represented, can leave no
doubt on the mind of the observer as to
its meaning; and secondly, either the
cause of the act, or its probable conse.
quence, or result, should be such as is
capable of being expressed by objects in
the picture ; but when both the cause or
the end proposed in the act represented,
and the consequence of that act, can be
made evident to us in a picture, such a
picture is a narration, becomes truly a
dumb poesy, and creates a most lively
interest in our minds, possessing, as it
does, those properties which, as Aristotle
observes, are necessary to the perfection
of adrama: a beginning, a middle, and
an end.

When we behold a representation of
the Corinthian maid tracing the shadow
of her favoured youth on the wall, love,
the cause of the action, is rendered ap-
parent by the endearments attending it;
the consequence, which we are told was
the invention of painting, is not evident
to one uninformed of the tradition. Not
30 in Mr. Fuseli’s pathetic composition of
Paolo and Francescs, from Dante. Here
we are at aloss as to no one of these parti.
culars, the ?icture in every respect ex-
plaining itself with as much force, and as
unequivocally, as the poem. Love urges
the stolen kiss and guilty dalliance, and
the consequence is as evidently the de-
struction of the lovers by the avenging
and uplifted hand of the insulted hus-
bu'::d.
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‘Invention, in- painting, consists prin-
cipally in three things : first, the choice
a subject properly within the scope of
the art ; secondly, the seizure of the most
striking and energetic moment of time
for representation ; and lastly, the disco-
very and selection of such objects, and
sux probable incidental circumstances,
as, combined together, may best tend to
develope the story, or augment the in-
terest of the piece. The cartoons of
Raffacle, at Hampton Court, furnish us
with an example of genius and sagacity
in this part of the art, too much to our
present purpose to be omitted. We
shall describe it in the words of Mr.
Webbe. © When the inhabitants of
Lystra are about to offer sacrifice to Paul
and Barnabas, it was necessary to let us
into the cause of all the motion and hur-
ty before us; accordingly, the cripple,
whom they bad miraculously healed, ap-
ears in the crowd; observe the means
which the painter has used to distinguish
this object, and of course to open the
subject of his piece. His crutches, now
useless, are thrown to the ground; his
attitude is that of one accustomed to such
a support, and still doubtful of his
limbs ; the eagerness, the img:tuouity,
with which he solicits his benefactors to
accept the honours destined for them,
point out his gratitude, and the occasion
of it: during the time that he is thus
busied, an elderly citizen, of some conse-
quence, by his appearance, draws near,
and lifting up the corner of his vest, sur-
veys with astonishment the limb newly
restored; whilst a man of middle age,
and a youth, looking over the shoulder
of the cripple, are intent on the same ob-
ject. The wit of man could not devise
means more certain of the end proposed ;
such a chain of circumstances is equal to
a narration ; and T cannot but think, that
the whole would have been an example
of invention and conduct, even in the
happiest age of antiquity.” The works
of the first restorers of painting may be
Tikewise studied with great profit, so far
as relates to invention, composition, and
expression. In the executive parts of
the art they seldom approach even me-
diocrity : less able therefore to gratify
the eye, the artist applied himself exclu-
sively to interest the mind of the specta-
tor. Amongst the frescoes of Giotto, in
the church of St. Francis, at Assisi, is one,
which, from the ingenuity of its invention,
seems particularly to claim a place here.
The subject is that of a wounded man,
wlo, given over by his physician, is mira-

culously healed in a vision by St. Francis.
The chief group of the picture repre-
sents the sick man, who, extended on his
bed, is looking up with astedfast counte-
nance at the saint, who is laying his
hand upon the wound. Two angels ac-
company St. Francis, one of whom holds
a box of ointment. In another part of
the picture the physician is represent
about to go out of the room door, fol-
lowed by a woman, evidently a sister or
near relative of the wounded man, who,
with a taper in her hand, has been con-
ducting him to the bed-side. She is
earnestly attentive to what the physician
is saying to the father, who has been
waiting for them at the outside of the
door, and who shews by his gestures,
which the tears of the young woman cor-
roborate, that no hopes are given of his
son’s recovery. :

In the two pictures last mentioned, the
different figures admitted were essential
to the perfect explanation of the story.
Sometimes, however, a group, or :ilfure.
which, although not necessary, shall ne-
vertheless qmw naturslly, as it were, to
grow out of the subject, may be introduc-
ed with great augmentation of the expres-
sion and effect of the piece. Such was
the pathetic episode of Aristides, so re-
peatedly imitated in modern times by
Poussin, and other painters. A town
taken by storm was the subject of this
picture, in one part of which an infant
was introduced creeping to the breast of
its mother, who, though expiring from
her wounds, yet expressed the strongest
apprehension and fear, lest, the course of
her milk bem stopped, the child should
suck her blood.

The judicious disposal of the materials
furnished by the imagination, or inven-
tion, in such a manner as best to contri-
bute to the beauty, the expression, and
the effect of the picture, constitutes what
is termed composition in painting. And
here we must observe, that the different
parts of the art, before mentioned, are so-
intimately connected with, and so depen-
dent on each other, that the separate dis-
cussion of them must ever be attended
with great difficulty, and necessarily oc-
casion a frequent recurrence to similar
arguments and principles. Composition
is more especially inseparable from the
rest, as not only the necessary expres-
sion of the subject and the forms and dis-
tribution of the groups, but likewise the
consequent lights and shades resulting
from such forms and distribution, the
contrast and variety of the characters,
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and even the principal masses of colour,
all, in a certain degree, come under the
consideration of the artist, even when
making his first sketch.

It were in vain to prescribe any other
genenl rule for the distribution of the

gures in a picture, except such as is dic-
tated by the peculiar circumst and
character of the story to be represented.
Much has been said of the Kyramidiul
gruup, the scrpentine line, the artificial
contrast, and, upon doctrines like these,
Lanfranco, Cortona, Giordano, Maratti,
and many others, thei:;‘rredecemra. as
well as followers, formed a style better
calculated to amuse the eye than to satis-
the judgment: an inordinate but ill
irected thirst of variety is the basis of
this artificial system ; contrast is succeed-
ed by contrast, opposition by opposition ;
but as this principle pervades all their
works, the result is no variety at all, and
their conduct may be compared to that of
the voluptuuz, who, grasping. at every
enjoyment which presents itself, acquires
satiety instead of pleasure. Each subject,
however different its character, is com-
posed in 2 manner so similar to the other,
that the spectator may view a gallery of
such pictures, seldom discovering the
subjects they are intended to represent,
and without being afterwards enabled to
call to mind one prominent feature distin-
guishing the one from the other.

If Raffacle can be said to have regulat-
ed his compositions by any particular rule
or maxim, it was that of making each as
unlike the other as possible, consistent
with propriety of expression. Thus, in
the cartoon of Christ giving the keys to
Peter, the Apostles, all crowding toge.
ther to be witnesses of the action, oc-
cupy the principal part of the picture,
and form a group in profile, the Saviour,
although in the corner of the picture, be.
ing nevertheless rendered evidently the
principal figure, by the insulated situs.
tion given to him, as well as by the ac-
tions of the A es, who all press for-
ward towards him, as to the centre of at-
traction. This cartoon is finely contrast-
ed by the magnificent composition repre-
senting the death of Ananias, where the
A es form a group in the centre, and
"i all seen in df;ront. ’:‘lm otfl.: Peter aﬁ
John healing the cripple at the beauti

of the temple ism:pin strikingly dif-
erent from either of its companions, Raf-
facle having there, with a boldness, of
which any but a sublime genius would
have been incapable, intersected his com-

position by the columns of the portico.
But though divided, it is true, into sepa-
rate and almost equal parts, neither the
unity of action, nor the expression of the
picture, isimpaired, whilst the effect pro-
duced is at once novel and beautiful.

In the process of painting, design may
properly be said to follow next after com-
position ; for although this part of the art
is, in a certain degree, requisite, even in
making the first rough sketch, it is not
until atterwards that the artist exerts his
utmost powers to give that exact propor-
tion, that beauty of contour, and that
grace and dignity of action and deport-
ment to his ﬁ‘fures. which constitute the
perfection of design: that which wasfirst
only hinted at is now tobe defined : a few

e and careless lines were sufficient in
the sketch to indicate the general atti-
tude and expression of the figure ; now
the utmost precision isrequired, not only
inthe outline of the naked parts, but even
in the delineation of the most complicat-
ed windings of a lock of hair, orthe intri-
cate folds of a drapery. A very high de-
gree of excellence in design, is perhaps
Justly considered the greatest iﬁcl\;lt‘z
of ,uintini. Many of the works of
faele, and his school, leave nov.hing to be
desired on the score of composition and
expression. Colouring was carried to its
highest pitch by Giorgione and Titian ;
chiaro-scuro by Coreggio, Rubens, Rem-
brant, and others of the Dutch school;
but any thin{ approaching to perfection
of design, if we except some of the
figures of the great Michael Angelo, is
rarely to be witnessed in the productions
of modernart. The noble works of Gre-
cian sculpture still remaining, sufficiently
declare the decided superiority of the
ancients in this particular; a superiority
indeed which the mostenlightened judges
have never ventured to dispute.

The light clothing of the Grecianyouth,
which olﬁy half concealed the formsitco-
vered, whilst it allowed full scope to the
action and growth of the limbs; their ce-
remonies, theirathletic games and dances,
frequently performed naked ;: the great
respect in which the arts of design were
held amongst them, insomuch that the
most beautiful of both sexes aspired to
become the models of the painter or the
sculptor ; all these advantages, mdeg_en-
dently perhaps of some others which
might be named, the artists of antiquity
exclusively enjoyed, and we cannot there
fore be surprised that their minds were
better stored with the ideas of fine form,.
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and that they were better enabled to dis-
criminate between the different degrees®
of beauty, and the varieties of character
in the human frame, than is the lot of mo-
dern artists, unaided as they are by such
opportunities of study.

The most perfect knowledge of form,
however, only constitutes a part of that
branch of painting which we term design :
the art of fore-shortening, by which a
limb, or a figure, although only occupy-
ing a diminished space on the canvass, is
rendered, in appearance, of its full length
and magnitude, isan equally indispensable
object of the artist’s attainment. The
sculptor, when he has chiselled or mo-
delled the form of his figure or group,
with its just proportions, has completed
his work, which 1s rather the simple tran-
ecript than the imitation of the image
previously formed in his mind ; his art is
undisguised and without illusion ; it pre-
sents as well to our touch as to our sight,
the bodies and shapes of things, without
the colour. The distinguishing preroga-
tive of painting, on the other hand, and
that from which arises its decided advan-
tage over every other artificial mode of
representation, is its power to give upon
a limited plane the appearance of bound-
Jess space. An insight to the science of per-
oEecnve, and the doctrines of lights and
shadows, isindispensable, ere the student
can hope to acquire the art of fore-short- .
ening his figures with correctness; an
artin which the great Michael Angelo has
evinced such consummate skill in his fres-
coes in the Sestine Chapel at Rome, that
they can never Le sufficiently contem-
plated. The works of Coreggio, andgin
rnﬂicnlar his two cupolas at Parma, may

ikewise be studied with advantage, and
sufficiently prove, that even the boldest
fore-shortenings may on many occasions
be resorted to, without detriment to the
beauty, the , or expression of the fi-
gures. In the execution of these, and
most of his chief works, however, he was
greatly assisted by his friend Antonio Be-
garelly, a celebrated Modenese sculptor,
who modelled for him in clay all the fi-
gures, so that Congﬁio, by placing and

uping them together as they were to

e represented, was enabled to delineate,
with the greatest correctness, every fore-
shortening, and at the same time to ac-
(‘\'nire a truth and boldness of light and

shade unattainable by other means. And
here it may be well to observe, that the
trouble of preparing such models in the
first instance, is amply repaid by the
great facility, or rather certainty, which

it gives the artist in the execution of his
work. Moreover, the painter, having his
modelled figures before him, and being
enabled, by varying the situation of his
eye, to view them in every direction, will
frequently discover beautiful combina-
tions which he never dreamed of, at the
same time that he is rendered less liable
to the error of too often repeating the
same view of a figure, or the same action,
and is taught to avoid a common-place
mode of compaosition.

‘We have styled expression one of the
component parts of painting, although, as
it is wholly the result of the powers

which the artist possesses of embodying

his feelings by means of lines, lights
and shades, and colours, it cannot truly
be said to have a separate existence. But
be this as it may, a thorough knowledge
of the passions, and the power of repre-
senting justly their various effects on
the actions and countenances of men, re-
quires the most consummate skill of the
painter. The more violent emotions of
the soul, having naturally an instantane-
ous effect on the action, as well as on the
countenance of the person affected, can
be, with the greater facility, effectually
and unequivocally expressed in painting.
To delineate the nicer discriminations of
gentle affections, of thought, sentiment,
and character, is a far more arduous task,
and indeed not always crowned with suc-
cess, even in the attempts of the greatest
masters; this alone would be sufficient to
convince us that subjects admitting of ac-
tion, and strong decided expression, are
more especially within the province of
our art. The proper expression of the
subject is, as we have before stated, the
end proposed by the artist, even in the
invention and composition of his %iece.
In the style of design, in the chiaro-
scuro and colouring of the picture, the
same object should be stedfastly kept in
view. .

Clair obscure, or chiaro-scuro, is the
art of distributing the lights and darks in
a picture, in such a manner as to give at
once proper relief to the figures, the best
effect to the whole composition, and the
greatest delight to the eye. We have
said the lights and dark in a picture, be-
cause the word cbairo-scuro, properly
speaking, denotes not only light and
shade, but light and dark, of what kind
soever, and in this sense it is nearly al-
lied to colouring, if not indeed insepara-
ble from it. A thorough conception and
knowledge of the chiaro-scuro is of the
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greatest importance to a painter, as it is
very chiefly by the proper application of
this branch of the art, that he is enabled
to make the various objects in his picture
appearto project or recede, according
to their relative situations or distances;
and thus far, indeed, the principles of it
are necessary to the artist, ere he can
hope to render his imitation just or intel-
ligible. But it is required in works of
fine art, not only that truth should be
told, or that beauty should be represent-
ed, but likewise that the one and the
other should be made aﬂpeﬂr to every
possible advantage ; it has, therefore,
ever been the study of great painters, not
only to give the due lpgeumce of
roundness or projection to the objects in
their pictures, by proper lights and sha-
dows; but likewise to unite or con-
trast the masses of light and dark in
such a manner, as to give at once the
most forcible impression to the imagi-
nation, and the most pleasing effect to
the eye.

Leonardo da Vinci was the first artist
of modern times who treated the subject
of chiaro-scuro scientifically; but al-
though he gave great force and softness
to his pictures, yet the system which he
recommended, and generally adopted, of
relieving the dark side of his figures by
a light back ground, and the light parts
by a dark one‘,nprevemed that expansion
and breadth of effect, which Coreggio
soon after discovered could only be at-
tained by a contrary mode of conduct,
that of relieving one shadow by ano-
ther still darker, and of uniting several
light objects into one great mass. The
figures, as well as the other objects in
the pictures of Coreggio, are at all times
s0 disposed, as naturally to receive the
light exactly in those parts where it
is most wanted, and best suits the ef-
fect of the whole ; and yet this is done
so skilfully, that neither propriety nor
grace of action secms in any respect to
be sacrificed in the astonishing combi-
nation.

The principal painters of the Venetian
school, Giorgione, Titian, Bassan, Tin-
torit, and Paulo Veronese, were masters
of effect; but with them this effect is
more frequently the result of accordance,
or opposition of the local colours of the
different objects composing their pic-
tures, than of any very studied or skilful
disposition of the masses of light and sha.
dow. Rubens, the great genius of the
Flemish school, united the wide expan-
sive effect of Coreggio, the richly con-

.

trasted tints of the Venetians, and the
force of Caravaggio, and has only left us
to regret that his magnificent and bold
inventions were not designed with the
purity of Raffaele, or the correctness of
Buonaroti. From the scanty introduc-
tion of light in the works of Rembrant,
we might be led to suppose that this sur-
prising artist considered the illumined

arts of his pictures as gems, acquiring
mncreased lustre from their rarity ; whilst
the striking eftects he has thereby pro-
duced lup‘»ily teach us, how vain the
attempt to limit or restrain by rules the
workings of genius in the human mind.
From an attentive study of the works of
these great masters, the student will de-
rive the true principles of chiaro-scuro,
and be the better qualified to seize and
avail himself of those transient, but beau-
tiful effects, which nature, the great mas.
ter of all, every day presents to his eyes.
It remains for us to say a few words on
colouring.

Colouring is the art of giving to every
object in a picture its true and proper
hue, as it appears under all the various
circumstances or combinations of light,
middletint, and shadow ; and of so blend-
ing and contrasting the colours, as to
make each appear with the greatest ad-
vantage and beauty, at the same time that
it contributes to the richness, the brillian.
cy, and the barmony of the whole.
“ Should the most able master in design,”
says Mr. Webbe, * attempt, by that alone,
a rose, or grape, we should have but a
faint and imperfect image ; let him add
to each its proper colours, we no longer
doubt,’:ve smell the rose, we touch the

e.
Colouring, like chiaro-scuro, (and the
same observation applies to the other

arts of the art) may be divided into two
inds; that which is necessary for ren-
dering the imitation just and intelligible,
and that which is expedient or orna-
mental, as contributing to render the
work more impressive to the imagina-
tion, and more harmonious and delightful
to the eye. In the first kind truth in
the local tints is alone required; the se-
cond demands choice in their selection
and distribution,

‘The Bellini’s, of Venice, towards the
close of the fifteenth century, first be
to discover the beautiful effects resulting
from a skilful combination, or oppuosition,
of colours, at the same time that they at-
tained a richness and truth in their local
tints, far exceeding any thing hitherto
practised. 1n both these qualities, how-
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ever, they were soon far surpassed by
their scholars, Giorgione da Castel Fran.
co, and Titian, who, superadding to the
most astonishing richness of colour the
" powerful light and shade of da Vinci,
roduced works, which, in their way,
ave baffled all future attempts at im-
provement. The tone of colour of their
pictures is not that of nature in her
every-day ; it is in some respects
ideal, like the chiaro-scuro of Coreggio
and Rubens, or the design of Michael
Angelo ; that which may be supposed,
but which is seldom found in nature : the
depth and mellowness of their tints seem
the effect of a tranquil, but vigorous
light, shining through the heated atmos.
Eere of a summer’sevening. And here
it may not be foreign to our purpose
to observe, that there seems to be no-
thing in the colouring of Titian and
Giorgione incompatible with the greatest
purity of design, sublimity of concep-
tion, or propriety of expression; where-
as the splendid cxtravagances, the bro-
caded stuffs, the gaudy trappings of the
greater part of the more modern Vene-
tians, although they were perhaps all
masters of the theory of colours, are
wholly inconsistent with genuine expres-
sion and true frnndeur: in short, the
sober senatorial dignity of Titian was
soon changed for show, for glitter, and
for ornament; invention, composition,
design, and expression, were all made
subservient to the inordinate desire of
effect of colour.

The short limits of this article will not
permit us to mention the numerous artists
who have excelled in chiaro-scuro and
colouring. These parts of the art, being
more especially calculated to give plea-
sure to the sight, bave been more gene-
rally and more successfully practised,
than the arduous and less flattering task
of rational and expressive composition,
and correct design.

In the present enquiry it has been our
chief aim to enforce such arguments as
are calculated to draw the attention of
the reader to the legitimate end of the
art : that whilst the eye is charmed with
beautiful forms, the magic of chiaro-
scuro, and the richness and harmony of
colours, the due expression of the sub-
ject of a piece may be attained, it were

olly to deny : this union, indced, consti-
tutes the perfection of painting, which
should convey, like fine writing, truths to
the mind in language at once the most
forcible and beautiful ; but an attempt to

point out the means, bt{l which thisdelight
may be conveyed to the sight, would ne-
ccssarily require a minute investigation of
all the different modes which it is in the
power of the painter to adopt in the exe-
cutive departments of his art; and con-
se%ueutly lead us, with perhaps, after all,
litue prospect of success, far beyond the
limits we are obliged to prescribe to our-
selves.

Simplicity with variety, inequality of
Eans, with union in the whole, are, per-

aps, the basis of all those effects in
painting which give pleasure to the sight.
As in a composition one group, or one
figure, should strike the eye with supc-
riority overthe secondary groups, orother
objectsin the picture ; sothere should be
in a picture one principal mass of light,
which, however connected with others,
should still predominate; and for the
same reason no two colours should have
equal sway in the same picture; as we
are at liberty to give the chief group or
figure of the composition that situation
which we judge most appropriate; so
there is no rule by which we are obliged
to place the principal light in any one
given part of the picture. In clair-ob-
scure, an ine1unﬁt{ of parts, a subordina.
tion of several small masses to one large
one, never fails to produce richness and
beauty of effect; and thus, in composis
tion, a similar richness and beauty are the
result of an opposition of several small
bodies or parts, to one large and simple ;
and in the same manner, from an arrange-
ment of several small masses of colour
in the vicinity of one large mass, the lat.
ter seems enriched, and to acquire addi-
tional consequence and beauty.

Asby the addition of smaller masses of
light, connected with the principal mass,
that mass acquires at once greater
breadth and influence, so the unity of ac-
tion in a composition is in many cases
powerfully augmented by a repetition of
nearly the same action in two or three of
the accessorial figures arranged together,
one nevertheless being principal : this
was the frequent custom of acle, has
its foundation in nature, where similar
sentiments most frequently excite similar
outward demonstrations, and never fails, if
Jjudiciously managed, to produce its effect.

The doctrine of contrasts is equally ap.
plicable to composition, to clair-obscure,
and to colouring. As in composition the
too frequent contrast of lines, or of back
to front figures, is destructive of simplici-
ty and force of expression; so the inordi-
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nate and frequent introduction of strong

oppositions of lights and shadows, or of

colours, produces a spotty and confused
appearance, wholly subversive of breadth,

and grandeur of effect; the moderate and

judicious use of contrasts is of the great-
est use; it gives a zest to the picture, and
is like the discord in music, which sheds
additional sweetness on the full harmony
which succeeds it.

PAIR, in anatomy, an assemblage or
conjugation of two nerves, which have
their origin together in the brain, or
spinal marrow, and thence distributed in-
to the several parts of the body, the one
on one side, and the other on the
other.

PALEZE, in botany, thin, membrana-
ceous chaffy plates, springing out of &
common receptacle, and intended as
lines of partition between the smail par-
tial florets of compound and aggregate
flowers. .

PALAMEDEA, the screamer, in natural
history, a genus of - birds of the order
Grallz. Generic character: bill conic,
the upper mandible hooked; nostrils
oval; toes divided nearly to their origin,
with a small membrane between the bot-
toms of each. There are two species.
The horned screamer is about as large as
a common turkey, and has on the crown
of its head a slight horn, rising perpen.
dicularly about three inches in length.
It feeds on herbs and seeds, and some
add, on reptiles. It is fouud in Guiana,
and other neighbouring territories of
South America, principally in the low and
marshy nds. These birds are never
ebserved but in pairs, and so faithful,
tender, and constant is their attachment,
that the death of one is generally attended
with a degree of distress and grief which
destroys the other. They are eaten by the
natives while young; but their flesh is
very darkly coloured, though not ill tast.
ed. The crested screamer inhabits Brazil,
and is about as large as a heron, and feeds
on the same substances as that bird. 1tis
esteemed good for the table.

PALATE, in anatomy, the flesh that
composes the roof, or the upper and inner
part of the mouth. See AxiToMr.

PALAVIA, in botany, 80 named in ho-
nour of Don Antonio Palau, an eminent
botanist, a genus of the Monadelphia
Polyandria class and order. Natural or-
der of Columniferz. Malvacez, Jussieu,
Essential character: calyx half, five-cleft;
style many-cleft; capsule many-celled;
cells in a ball on the raised central re-
ceptacle. There are two species: wiz.
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P. malvifolis, and P. moschata: these
are both annuals, and natives of Lima in
Peru, where they were discovered by
Dombey.

PALE, a little pointed stake or piece
of wood, used in making inclosures, sepa-
rations, &c. The pale was an instrument
of punishment, and execution, among the
ancient Romans, and still continues so
among the Turks. Hence empaling, the
passing a sharp pale up the fundament
through the body.

Pair, in hen]vdry, one of the honour-
able ordinaries of an escutcheon; being
the representation of a pale or stake
placed upright, and comprehending the
whole heiglt of the coat from the top of
the chief to the point. When the pale
is single, it is to contain one-third of the
breadth of the shield. When there are
several, more properly called pallets,
they are proportioned so as that two take
up two-fifths of the shield, and three
take up three-sevenths; and in those
cases the number of pieces are specified,
as well as that of those they are charged
withal, &c. Pales are borne various ways,
as wavy, indented, ingrailed, inverted,
&c. There also cometed and flaming
pales, which are pointed, sometimes
waved, &c.

PALISADE, or Patisavo, in fortifi-
cation, an enclosure of stakes or piles
driven into the ground, each six or seven
inches square, and eight feet long, three
whereof are hidden under ground. Pali-
sadoes arc generally used to fortify the
avenues of open forts, gorges, half-moons,
the bottoms of ditches, the parapets of
covert ways, and in general all posts liable
to surprise, and to which the access is
casy. Palisadoes are usually planted per-

ndicularly, though some make an angle
inclining towards the ground next the
enemy, that the ropes cast over to tear
them up may slip.

Pavtsapr, in gardening, denotes s
sort of ornament, being a row of trees
which bear branches and leaves from the
bottom, cut and spread in manner of a
wall along the side of an alley, or the like,
80 as to appear like a wall covered with
leaves.

PALISSE, in heraldry, a bearing like
a range of palisades before a fortification,
represented on a fessc, rising up a consi-
derable height, and pointed a-top, with
the ficld appearing between them.

PALLADIUM, in chemistry, a metal
discovered by Dr. Wollaston in the native
platina: it is of a greyish colour, and,
when polished, of considerablc lustre : it
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is very ductile and very malleable; so
that by the flatting mill it can be reduced
into thin slips, which are flexible, but not
very elastic. Its fracture isfibrous, and in
diverging strix, shewing a kind of crys-
talline arrangement. Inhardness it is su-
perior to wrought iron. Its specific
gravity varies according to its perfect
fusion, and as it is more or less porous,
from hammering or flatting, from 10.9
to 11.8. It is a less Rerfect conductor
of caloric than the other metals, and is
also less expansible. When exposed to
a strong heat, its surface tarnishes a
little, and becomes blue, but by increas-
ing the heat it again becomes bright.
By a very great heat it is fused. It is
not oxided by heat; its oxides formed
by the action of acids are reduced by
means of a high temperature. It is acted
upon by a number of the acids; and
the solutions formed by them may be
decomposed by the alkalies and earths;
precipitates bei:f thrown down, which
are generally a beautiful orange
colour. The alkalies act likewise on
palladium even in the metallic state :
the action is promoted by the contact of
the atmosrheric air.  All the metals,
except gold, silver, and platina, preci-
pitate palladium from its solution in the
metallic state. Palladium combines rea.
dily with wlrhur, but not with charcoal.
It may be alloyed with a number of the
metals. A full account of the discovery of

alladium, with the controversy to which
1t gave rise, will be found in the Philoso-
phical Transactions for the years 1802,
1803, 1804, 1805.

PALLASIA, in botany, so named in ho-
nour of Peter Simon Pallas, M. D. a ge-
nus of the Syngenesia Polygamia Frus.
tranea class nnd order. Natural order of
Compositz Oppositifoliz. Corymbifere,
Jussicu. Essential character: receptacle,
chaffy; down none; seeds vertical, flat,
margin ciliated ; calyx, imbricate. There
is but one species, viz. P. halimifolia, a
native of Lima, in Peru.

PALLET, among painters, a little oval
table, or piece of wood or ivory, very
thin and smooth; on and round which
the painters place the several colours
they have occasion for, to be ready for
the pencil. The middle serves to mix
the colours on, and to make the tints re-
quired in the work. It has no handle, but
instead thereof, a hole at one end, to put
the thumb through to hold it.

PALLET, among potters, crucible mak-
ers, &c. a wooden instrument, almost the
only one they use, for forming, heating,
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and rounding their works: they have se-
veral kinds; the largest are oval, witha
bandle ; others are round, or hollowed
triangularly; others, in fine, are in man.
ner of large knives, serving to cut off
whatever is superfluous on the moulds of
their work.

PavLrrT, in gilding, an instrument made
of a squirrel’s tail, to take up the golden
leaves from the pillow, and to apply and
extend them on the matter to be gilt.
See Girpine.

Parizt, in heraldry, is nothing buta
small pale, consisting of one half of it in
breadth, and therefore there are some-
times several of them upon one shield.

Parizris also a part belonging to the
balance of a watch or movement. See
WaTcn.

Parrer, in ship.building, is a room
within the hold, closely parted from it, in
which, by laying some pigs of lead, &e.
a ship may be sufficiently ballasted, with.-
out losing room in the hold, which, there-
fore will serve for the stowing the more

PALLIUM, or PaLs, an archiepiscopal
vestment of white woollen cloth, about
the breadth of a border, made round, and
thrown over the shoulders. Upon this
border there are two others of the same
matter and form, one of which falls down
upon the breast, and the other upon the
back, each having a red cross upon it ;
several crosses of the same colour being
likewise upon the upper part of it about
the shoulders. The pall was part of the
imperial habit, and originally ?nted by
the emperors to patriarchs; but at pre.
sent it is given by the pope as a mark of
the apostolic power, without which nei.
ther the function nor title of archbishop
can be assumed by the bishopsof his com-
munion.

PALM, an ancient measure, taken from
the extent of the hand. The Roman palm
was of two kinds: the great one was
equal to about 8} inches English : the
small one to about.three inches. The
modern palm differs in different coun-
tries:

In. Lines,
At Rome itis . 8 33
AtGenoa . . . . . . 99
InFrance . . . . . the same,
The English palm . 30

PALME, in botany, paime. Under
this name Linnzus has arranged several
genera, which he has placed apart in an
appendix to the work. The same plants
constitute one of the seven fumilies or
tribes, into which all vegetables are dis-
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tributed by Linnzus in his ¢ Philosophia
Botanica” They are defined to be
plants with simple stems, which, at their
summit, bear leaves resembling those of
the ferns, being a composition of a leaf
and a branch; and whose flowers and
fruit are produced on that particular re-
ceptacle, or seat, called a spadix, pro-
truded from a common calyx in form of a
sheath or scabbard, termed by Linnzus
¢ spatha.”

Parxm, is likewise the name of the
first order of Linnzus’s ¢ Fragments of a
Natural Method,” consisting of the fol-
lowing genera ; the three last of which,
althongh not ranged with the palms in
the appendix to his “ Artificial System,”
are placed with them, on account of their
alleged conformity in point of habit, in
his “ Natural Method.” The plants of
this order are perennial, and mostly of
the shrub and tree kind. The stem is in
height from two to a hundred feet, and
upwards. The roots form a mass of fi-
bres, which are commonly simple, that
is, without any ramifications. In frog’s.
bit the roots are terminated by a small
cup, of a conic form, which covers them
like an extinguisher, as in duck’s-meat.
The stem is generally simple, cylindrical,
and composed of strong longitudinal fi-
bres; the leaves, which are a composi-
tion of a leaf and a branch, termed by
Linnzus frondes, are of different forms,
being sometimes shaped like an umbrella
or fan, sometimes single or double-wing.

. ed; the small or partial leaves, whic
are often three feet in length, being rang-
ed alternately ; the branches, or principal
Jeaves, are six, eig:n, ten, and twelve
feet long, the length varying according
to the age and size of the plant ; the flow-
ers are male and female upon the same
or different roots, except in the water-
soldier, which bears hermaphrodite flow-
ersonly; and the palmetto, in which the
flowers are hermaphrodite and male upon
distinct roots. In vallisneria and frog’s-
bit, too, the flowers are not so properly
male and female upon different roots, as
barren hermaphrodites; a small seed-bud
being discovered .in those called the
male flowers, and the remains of stamina
in the female. Abortive flowers of the
same kind are frequently observed in val-
lisneria upon the same root. The com-
mon calyx in this order is that sort term-
ed a spatha, or sheath, and has either one
valve or opening, as in date-tree and co-
coa-nut § or two, as in faufel-nut, and wild
Malabar-palm. The spadix, or head of
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flowers protruded from the sheath, is ge-
nerally branched. Each flower is com-
monly furnished with a perianthium, or

roper flower-cup, consisting of three
eaves or divisions, that are small and
Kermnnent; the petals are three in num-

er, of a substance like leather, and per-
manent like the leaves of the calyx. The
flowers of zamia have no petals; the sta-
mina are in number from two to twenty,
and upwards, and cohere slightly at the
base. In frog’s-bit they appear like a pil-
lar in the centre of the flower; the seed-
buds are from one to three in number,
placed in the middle of the flower, and
support a like number of styles, which
are very short. In frog’s-bit, vallisneria,
and water-soldier, the seed-bud is placed
under the receptacle of the flower; the
seed vessel is generally a pulpy fruit of
the berry or cherry kind, containing one
cell, filled with fibrous flesh, and covered
with a skin, which is of a substance like
leather; the seeds are in number from
one to three in each pulpy fruit, of a hard
bony substance, round or oval, and at-
:.ached by their base to the bottom of the
ruit.

PALMATED, something resembling
the shape of the hand: thus we say pal-
mated leaves, roots, stones, feet of birds,
&e. !

PALSY, in medicine, a disease where-
in the body, or some of its members, lose
the power of motion, and sometimes their
sensation of feeling.

PALY, or Patg, in heraldry, is when
the shield is divided ‘ilnto l:‘:t;r orfvaore
equal parts, by perpendicular lines falling
fgom e top {optl:g bottom. Palybendy
is when the escutcheon is divided by per-

endicular lines, which is paly; and also
Ey diagonals, which is called bendy. See
Bexpry.

PANACEA, among physicians, de.
notes an universal medicine, or & remedy
for all diseases.

PANAX, in botany, a genus of the
Polygamia Dioecia class and order. Na-
tural order of Hederacez. Araliz, Jus-
sieu. Essential character: umbellatex ;
corolla five-petalled; stamina five; her-
maphrodite, calyx five-toothed, superi-
or; styles two; berry two-seeded:
male, calyx entire. There are nine spe-
cies.

PANACRATIUM, in botany, a genus
of the Hexandria Monogynia class and
order. Natural order of Spathacez. Nar-
cissi, Jussieu. Essential character: petals
8ix ; nectary twelve-cleft ; stamina placed

o
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on the nectary. ‘There are ten species.
This genus consists of perennial bulbous-
rooted plants, from whence proceed long
narrow leaves, and a strong upright
scape, two feet in height, terminated by
a large spathe, bursting on one side, dis-
closing in some of the species many, in
ethers only one or two white flowers of
great elegance and fragrance. They are
chietlv natives of America and the West

ies.
PANCREAS, in anatomy, popularl
called the sweet.bread, is a large ghmiy,
of a flattish shape, and fleshy colour, ex-
tended behind the stomach, and reaching
from the duodenum transversely towurds
the spleen. See Axaroxry.

PANCREATIC juice, a liquid secreted
by the pancreas, which is found to be
analogous to saliva, and probably serves
the same purpose in promoting the di-
gestion of the food. See Paysiovoer.

PANDANUS, in botany, a genus of the
Dioecia Monandria class and order. Es-
sential character; calyx and corolla none :
male, anther sessile, inserted into the ra-
mifications of the spadix : female, stigmas
two ; fruit compound There is but one
species, wviz. P. odoratissimus, sweet.
scented pandanus. [t is a native of the
warmer iarts of Asia, where it is much
osed for hedges; it grows readily from
branches ; the tender white leaves of the
flowers yield that most delightful fra-
grance, for which they are so generally
esteemed. Of all the perfumes it is by
far the richest and most powerful ; the
lower yellow pul{:y part of the drupeis
sometimes eaten by the natives in times
of scarcity and famine; also the tender
white base of the leaves, either raw or
boiled.

PANDECTS, in the civil law, collec-
tions made by Justinian’s order, of five
hundred and thirty-four decisions of the
ancient lawyers, on so many questions
occurring in the civil law ; to which that
emperor gave the force and authority of
law, by an epistle prefixed to them. The
. pandects consist of fifty books, and make
the first part of the body of the civil law.

PANIC, denotes an ill-grounded ter-
ror or fright. The origin of the phrase is
from Pan, one of the captains of Bacchus,
who, with a few men, put a numerous
army to rout, by & noise which his sol-
diers made in a ro valley favoured
with a great number of echoes; for this
stratagem making their number appear
much greater than it really was, the
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enemy quitted a very commodious en.
campment, and fled. Hence all ill
grounded fears have been called panics,
or panic fears.

PANICLE, in botany, denotes a soft
woolly beard, on which the seeds of some
plants, as millets, reeds. &c. hang.

PANICULA, in botany, a mode of
flowering, in which the fructifications are
dispersed upon foot-stalks variously sub-
divided It is a sort of branching or dif-
fused spike, compesed of a number of
small spikes that are attached along a
common foot-stalk. The term is exem-
plified in oats, panic-gruss, &c.

PANICUM, in botany, ? , &
genus of the Triandria Digynia class and
order. Natural order of Gramina, Gra-
minex, or Grasses. Essential character:
calyx two-valved, the third valve very
small There are seventy-nine species.
For an account of this very numerous ge-
nus, we refer the reader to Martyn’s edi-
tion of Miller’s Botany.

PANIERS, baskets used in fortifica~
tion. In military affairs, the term is ex-
pressive of a man dangerous to society,
of one who ought to be guarded aguinst
where confidence and discretion are ne-
cessary.

PANEL, in law, an oblong piece of

rchment, containing the names of the
Jurors, annexed to the writ of venire fa-
ciue, and returned by the sheriff to the
court from whence the process issued.
From this the jury is often called the
panel, and are said to be impanelled.

PANNAGE, or Pawxaer, in law, the
fruit of trees, as acorns, crabs, nuts, mast
of beech, &c. which the swine feed upon
in the woods, and which in some places
the inhabitantstake asa right of common.

PANNEL, in joinery, is a tympanum,
or square piece of thin wood, sometimes
carved, framed, or grooved in a larger
piece, between two upright pieces and
two cross pieces.

PANORPA, in natural history, a genus
of insects of the order Neuroptera : mouth
lengthened into a cylindrical horny pro-
boacis ; feelers four, nearly equal ; stem-
mata three ; antennz filiform, longer than
the thorax; tail of the male armed with
a chelate appendage : of the female un-
armed. There are nine species: the most
familiar is, as its name imports, P. fascia-
ta, an insect very frequently seen im
meadows during the early part of the
summer. It is a longish bodied fly, of
moderate size, with four yellowish wangs,
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eJegan v‘nef-t ed with black dots and
banda?’the tail of the male insect, which
is generally carried in an upright pesition,
is furnished with a forceps, somewhat in
the manner of a lobster’s claw. P. coa,
inhabits the Greek islands; upper wings
spotted with brown, lower ones extreme.
ly marrow, and as long aguin as the upper
pair, alternately brown and yellowish. It
13 much larger than the communis, and is
distinguished by its beautiful colours.

PANTOMETER, the name of an in-
strument used to take all sorts of angles,
distances and elev;hom.

PAPAVER, in botany, peppy, a genus
of the Polyandria Monoygynia chsE and
order. Natural order of Rhoeadex. Pa.
paveracez, Jussieu. Essential character:
calyx two-leaved ; corolla four-petalled :
capsule one-celled, opening by holes un.
der the permanent stigma. There are nine
specres. See Porer,

PAPER, sheets of a thin matter, made
of some vegetable substance. The ma-
terials on which mankind have, indifferent
ages, contrived to write their sentim¢ nts
hive been cxtremely various; in the ear-
ly ages they made use of stones, and ta-
bles of wood, wax, ivory, &c. Paper,
with regard to the manner of making it,
snd the materials employed therein, is
reducible to several kinds; as Egyptian
paper, made of the rush papyrus; bark
paper, made of the inoer rind of several
trees; cotton paper; incombustible pa-
per; and European paper, made of linen

ns" .
Egyptian er was principally used
among the ugn:?ems; bem m':deyof the
paryrus, or biblus, & species of rush,
which grew on the banks of the Nile : in
making it into paper, they began with
lopping off the two extremes of the
plant, the head and the root; the re-
maining part, which was the stem, they
cut lengthwise into two nearly equal
parts, and from each of these they strip-
ped the scaly pellicles of which it con-
sisted. The innermost of these pellicles
were looked on as the best, and that
nearest the rind as the worst : they were

therefore kept apart, and made to con-’

stitute two different sorts of paper. As
the lgellicles were taken off, they extend-
ed them on a table, laying them over each
ather trunsversely, 90 as that the fibres
made right angles; in this state they
were
ters of the Nile; or, when those were
not to be had, with paste made of the
finest wheat flour, mixed with hot water
and a sprinkling of vinegar. The pelli-

ued together by the muddy wa.
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cles were next pressed, to get out the
water, then dried, and lastly flatted and
smoothed by beating them with amallet;
this was the Egypuan paper, which was
sometimes furtlier polished by rubbing it
with a glass ball, or the like.

Bark paper was only the inner whitish
rind, inclosed between the bark and the
wood of several trees, as the maple,
plane, beech, al elm, but especially the
tilia, or linden tree, which was that most-
ly used for this purpose. On this, strip.
ped off, flatted, and dried, the ancients
wrote books. several of which are said
to be still extant.

Chinese paper is of various kinds;
some is made of the rinds or barks of
trees, especially the mulberry tree and
elm, but chiefly of the bamboo and cot~
ton tree. In fact, almost each province
has its several paper. ‘The preparations
of paper made of the barks of trees ma
be instanced in that of the bamboo, whi
is a tree of the cane or reed kind. The
second skin of the bark, which is soft and
white, is ordinarily made use of for pa-
per: this is beat in fair water to a pulp,
which they take up in large moulcg. 20
:hu nhomehuheeu are abolve twelvedfeet in

ength : they are completed by dippi
theﬁ, sheet by ohee':, in alum l\':':::é‘.
which serves instead of the size among
us; and not only hinders the paper from
imbibing the ink, but makes it look as if
varnished over. This paper is white,
soft, and close, without the least rough-
ness, though it cracks more easily than
European J:npﬂ, ia very subject to be
eaten by the worms, and its thinness
makes it liable to be soon worn out.

Cotton paper is a sort of paper which
has been 1n use upwards of six hundred
years. In the grand library at Paris are
manuscripts on this paper, which appear
to be of the tenth century ; and from the
twelfth century, cotton mwnuscripts are
more frequent than parchment ones.
Cotton paper is still made in the East
Indies, by beating cotton rags to a pulp.

Linen or European paper, appears to
have been first introduced in England to-
wards the beginning of the fourteenth
century, but by whom this valuable com-
modity was invented is not known. The
method of making paper of linen or
hempen rags is as follows : the linen
being carried to the mill, are first sorted;
then washed very clean in puncheuns,
whose sidesare grated with strong wires,
and the bouomebmed full of holes. Af-
ter thus they fermented, by laying
them in heaps close covered with sack-
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ing, till they sweat and rot; which is
commonly done in four or five days.
When duly fermented, theg are twisted
into handfuls, cut small, and thrown into
oval mortars, made of well-seasoned oak,
about half a yard deep, with an iron
phte at bottom, an inch thick, eight
inches broad, and thirty long; in the
middle is a washing block, grooved, with
five holes in it, and a piece of hair sieve
fastened on the inside; this keeps the
hammers from touching it, and prevents
any thing from going out, except the foul
water. ‘These mortars are continually
supplied with water, by little troughs,
from a cistern fed by buckets fixed to the
several floatsof agreat wheel, which raises
the wooden hammers for pounding the
rags in the mortars.  When the rags are
beaten to a certain degree, called the first
stuff, the pulp is remuved into bLoxes,
make like cornchandlers’ bins, with the
bottom board aslant, and a little separa-
tion on the front, for the water to drain
away. The pulp of the rags being in,
they take away as many of the front
-boards as are needful, and press the mass
down hard with their hands: the next
day they put on another board, and add
more pulp, till the box is full, and here
it remains mellowing a week, more or
less, according to the weather. After
this, the stuff is again put into clean mor-
tars, and is beaten afresh, and removed
into boxes, as before ; in which state it
is called the second stuff. The mass is
beat a third timre, till some of it being
mixed with fair water, and strewed to
and fro, appears like flour and water,
without any lumps in it ; it is then fit for
the pit mortar, where it is perfectly dis-
solved, and is then carried to the vat, to
be formed into sheets of paper. But
lately, instead of pounding the rags to a
pulp with large hammers, as above, they
make use of an engine, which performs
the work in much less time. This en-
gine consists of a round solid piece of
wood, into which are fastened several
long pieces of steel, ground very sharp.
This 1s placed in a large trough with the
rags, and a sufficient quantity of water.
At the bottom of the trough is a plate
with steel bars ground sharp like the
former; and the engine being carried
round with prodigious velocity, reduces
the rags to a pulp in a very short time,
It must be observed, that the motion of
the engine causes the water in the trough
to circulate, and by that means constant-
ly returns the stuff to the engine. The
trough is constantly fed with clean water

at one end, while the dirty water from
the s is carried off at the other,
throu?g a hole defended with wire gnt-
ings, in_order to hinder the pulp from
going off with the dirty water.

When the stuff is principally prepared
as above, it is carried to the vat, and mix-
ed with a proper quantity of water, which
they call priming the vat. The vat is
rightly primed, when the liquor has such
a proportion of the pulp, as that the
mould, on being dipped into it, will just
take up enough to make a sheet of paper
of the thicknessrequired. The mould is
a kind of sieve, exactly of the size of the
Esper to be made, and about an inch

eep, the bottom being formed of fine
brass wire, guarded underneath with
sticks, to prevent its bagging down, and
to kecg it horizontal; and further to
strengthen the bottom, there are large
wires placed in parallel lines, at equal dis-
tances, which form those lines visible in
all white paper, when held up to the
light: the mark of the paper is also made
in this bottom, by interweaving a hlﬁe
wire in any particular form. This mould
the maker dips into the liquor, and gives
it ashake as he takes it out, to clear the
water from the pulp. He then slides it
along a groove to the coucher, who turns
out the sheet upon a felt, laid on a plank,
and lays another felt on it, and returns
the mould to the maker, who by this time
has prepared a second sheet, in another
mould ; and thus they proceed, laying al-
ternately a sheet and a felt, till they have
made six quires of paper, which is called
a post; and this they do with such swift-
ness, that in many sorts of paper, two
men make twenty posts or more in a day.
A post of paper being made, either the
maker or coucher whistles; on which
four or five men advance, one of whom
draws it under the press, and the rest

ress it with great force, till all the water
is squeezed from it; after which it is
separated, sheet by sheet, from the felts,
and laid regularly one sheet upon ano-
ther; and having undergone a second
pressing, it is hung up to dry. When
sufficiently dried it is taken off the lines,
rubbed smooth with the hands, and laid
by till sized, which is the next operation.
For thisthey choose afine temperate day,
and having boiled a proper quantity of
clean parchment or vellum shavings in
water, till it comes to a size, they prepare
a fine cloth, on which they strew a due
proportion of white vitriol and rock-alum,
finely powdered, and strain the size
through it, into a large tub; in which
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they dip ss manch paper at once as the
can conveniently hold, and with a qui
motion give every sheet its share of the
size, which must be as hot as the hand
can well bearit. After this the paperis
pressed ; hung up sheet by sheet to dry;
and, being taken down, is sorted, and
what is only fit for outside quires laid
separately : it is then told into quires,
which are folded and pressed. The
broken sheets are commonly put toge-
ther, and two of the worst quires are

laced on the outside of every ream or

ndle, and being tied up in wrappers,

m?de of the settling of the vat, it is fit for
sale.

Paper is of various kinds, and used for
various purposes: with regard to colour,
it is principally distinguished into white,
blue and brown; and with regard to its
dimensions, into atlas, elephant, imperial,
super-royal, royal, medium, demy, crown,
fool’s cap, and post paper.

Fig. 1, Paper mill, is an elevation of an
engine paper mill ; fig. 2. a plan; and
fig. 3. a section of it; the same letters
refer to all the figures. 1tis contained in
a square wooden chest, A B D E, lined
with lead, and divided in the middle by
a partition F F; on the front and back of
the chest, two short beams, G G, ¢ ¢, are
bolted ; they have long mortices through
them to receive tenons, at the end of two
horizontal levers, H H, which turn on
bolts in one of the beams, G g, as centres,
and are elevated or depressed by turning
the nuts of two screws, 4 A, fixed to the
tenon, and coming up through the top of
the beams, G g, upon which the nuts take
their bearing. Two brasses are let into
the middle of the levers, H H, and form
the bearing for the spindle, 1 I, of the en-
gine to turn upon K, is the cylinder,
made of wood, and fixed fast upon the
spindle, I [; it has a number of knives or
cutters fixed on it parallel to its axis, and
projecting from its circumference about
an inch. L, (fig. 3.) is & circular breast-
ing, made of boards, and covered with
sheet-lead, which fits the cylinder very
truly, and leaves but very little space be.
tween the teeth and the breasting; L M,
is an inclined plane, leading regularly
from the bottom of the engine trough to

.the top of the breasting; and N is ano-
ther’ plane but of smaller inclination,
leading from the bottom of the breasting ;
at the bottom of the brentinf, beneath
the axis of the cylinder, a block, P, is
fixed; it has cutters of the same size, and
exactly similar to those in the cylinder,
which pass very near to those in the

block, but do not touch ; this block is
fixed by a dove-tail into the wooden bot-
tom of the breasting; it comes through
the wood-work of the chest, and projects
a small distance from the outside of it, and
is keptupto its place by a wedge, Q
(fig. 1.); by withdrawing this wedge the
block becomes loose, and can be removed
to sharpen the cutters, as occasion re-
quires. :

The cylinder is turned round with great
velocity by a small pinion, E, turned by a
cog-wheel, which is turned with the in-
tervention of other wheels by a water-
wheel, 30 as to revolve about one hundred
and twenty times per minute. This great
velocity draws the rags and water with
which the engine trough is filled, down
between the cylinder and the fixed cut-
ters in the block, P ; and by this they are
cut in pieces, and, passing round the par.
tition, F F, come to the cylinder again ;
the breasting, L, by being so close to the
cylinder, and its top so near the ‘surface
of the water, prevents the rags getting to
the cylinder too fast, and by that means
clogging it up, or raising it up from its
bearing ; and if any rags come to the
breasting rolled up, the action of the cy-
linder against the breasting tends to open
them, and bring them in tEeir proper di-
rection to the cylinder. The screws, 4 A,
are used to raise or lower the cylinder,
and cause it to cut finer or coarser, by en.
larging or diminishing the space between
the cutters in the block, P, and those of
the cylinder.

A cover is put over the cylinder to pre-
vent the water and rags being thrown out
of the engine by its great velocity ; itisa
square box, a & d e, and has two small
troughs at d and ¢, coming through the
sides of the box. fg, are two hair sieves,
sliding in grooves made in each side of
the box : the cylinder, as it turns, throws
a great quantity of the water and rags
up against these sieves; the water goes
through them and runs down the trough
at d and ¢, and from thence into the end
of leaden sipea, A i, (fig 1.) by which it
is conveyed away: k [, are grooves for
two boards, which, when slid down in their
places, cover the hairsieves, and stop the
water going through them. A consider-
able part of the rags thus thrown up by
the cylinder, pass quite over it, and go
down under it again.

The engine is constantly supplied with
fair water by a pipe, R, delivering it into
a small cistern communicatini with the
engine ; the pipe has a flannel bag tied to
the end, to strain the water. In large
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mills, two engines exactly similar are
used, but one set to act finer than the
other; the rvags are first worked in the
coarse one, and afterwards in the fine
one ; but some mills have but one engine,
and alter it to cut fine by the screws, 4 A.
The paper proper for writing shoald
be without knots, without any parts of the
stuff not trit.rated, without folds, and
without wrinkles, of a supple texture, its
grain uniform and regular, softened in the
exchange, and not destroyed by smooth.
ing. The ground of this paper must be
extremely white, or shaded with a very
light blue, which adds to its natural splen-
dour. It it of great importance thatit be
fully and equally sized, otherwise the
writing cannot be well finished, and the
turnings of the letters will be very imper.
fect. The paper used for drawing, or
for coloured maps, is in some mills made
from one kind of white stuff, either fine
ormiddling ; in others, from a mixture of
three or four kinds of stuff’ of different
colours. The Dutch were not long ago
almost wholly in possession of this manu-
facture. The same quaulities are neces-
sary in this paper as in that for writing.
The grain, however, must be a little more
raised, although softened by the ex.
change ; for, without this grain, the pen-
cil would leave with difficulty the traces
of the objects. Great care is also neces-
sary in the sizing of this paper, that the
drawing be ueatly performed, and also
that the sinking of the ink or colours in-
to the irregularities of the stuff be pre.
vented.
The British and Dutch have had the
g;a\est success in manufacturing paste-
rd, which they make either from a
single mass of stuff' on the form, or from
a collection of several sheets pasted to-
gether. In both cases, the sheets of
pasteboard are made of stuff not rotted,
and triturated with rollers, furnished with
blades of well tempered steel. By the
operation of the exchange, and smooth-
ing continued for a long time, the British
and Dutch obtain solid and smooth stuffs,
which neither break under the folds of
cloth nor adhere to them. The stuffs
not putrefied have another advantage in
this species of pasteboard, namely, that
of resisting the action of heat, which they
experience betwecn the folds of cloth,
without wasting or tarnishing, and, of con.
scquence they may be used for a long
time. In England they have at least
equalled any other nation in the manufac-
ture of this paper; and even in Scotland
they have arrived at such a degree of per-

fection in this art, that great part of what
they manufacture is sent into England. It
requires to be made of a soft and equal
stuff, without folds or wrinkles, of a natu-
ral whiteness, and with a shade of blue.
It must be sized less strongly than writing
paper, but sufficiently well to give neat-
ness to the characters. The paper, thus
properly prepared, yields easily to the
printing press, and takes a sufficent quan-
tity of ink. The stuff must be without
grease, and wrought with that degree
or slowness as to make it spread equaily
over the form, and talle a neat and regu-
lar grain; without this, the characters
will not be equally marked in every part
of the page ; and the smailest quantity of
grease renders the sizing unequal and
imperfect. Some artists, with considera-
ble success, both to ameliorate the grain,
and to reduce the inequalities of the sur-
face, have submitted this paperto the ex-
chunge. And it is proper to add, that a
moderate degree of exchanging and press-
sing may be of great service after the
sheets are printed, to destroy the hollow
places occasioned by the press. and the
relievo of the letters. Engraving requires
a paper of the same qualities with the last
mentioned, with respect to the stuff,
which must be pure, without knots, and
equally reduced, the grain uniform, and
the sheets without fomr wrinkles. To
x:eterve the grain it is necessary that it
dried slowly in the lowest piace of the
drying house. If it is submitted to the
exchange, the effects of it must be mo.
derated with the greatest care, and the
action of the two first presses must be
equally distributed over the whole mass,
erwise the inequality of the moisture
at the middle une} sides will expose it to
wrinkles in the drying. The sizing of
this paper must also be moderate. These
circumstances are necessary to make it
receive with neatness all the soft and de-
licate touches of the plate. The soft and
yielding paper of Auvergne possesses al
those advantages; and accordingly, a
great quantity of this and of printing pa-
per were formerly imported into Britain
and Holland from France, where they
still continue ‘tko rot the materials from
which they make engraving paper.

‘The m’fe-wove F:me sil peculiarly
adapted to this kind of paper. Paper for
cards must be manufactured from a pret.
ty firm stuff, in order to take that degree
of smoothness which makes the cards
glide easily over one another in using.
For this reason the card-makers reject
every kind of paper which is soft and
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without strength. This paper requires
to be very much sized, since the sizing
holds the place of varnish, to which the
smoothing gives a glazed and shining sur-
face. ‘To answer all these purposes, the
Tags require to be a little rotted, and the
mallets strongly armed with iron studs.
There are three methods by which pa-
per-hangings are painted ; the first by
printinf‘ on the colours; the second by
using the stencil; and the third by laying
them on with & pencil, as in other kinds
of painting. When the colours are laid
on by printing, the impression is made by
wooden prints, which are cut in sucha
manner, that the figure to be expressed is
made to project from the surface by cut-
ting away the other part; and this,
being charged with the colours tempered
with their proper vehicle, by lettmg it
gently down on the block on which
the colour is previously spread, conveys
it from thence tothe ground of the paper,
on which it is made to fall more forcibly,
by means of its weight, and the effort of
the arm of the person who uses the print.
It is easy to conclude, that there must be
28 Mmany scparate prints as there are co-
lours to be printed. But where there are
more than one, great care must be taken,
after the first, to let the print faull exactly
in the same of the paper as that
which went before ; otherwise the figure
of the design would be brought into ir-
reguluit{ and confusion. In common
paper of low price, it is ususl, therefore,
to print only the outlines, and lay on the
rest of the colours by stencilling, which
both saves the expense of cutting more
prints, and can be practised by common
workmen, not requiring the great care
and dexterity necessary to the using se-
veral prints. The manner of stencillin
the colours is this: the figure, which a
the parts of any particular colour make
in the design to be painted, is to be cut
out in a piece of thin leather, oroil-cloth,
which pieces of leather, or oil-cloth, are
called stencils; and being laid flat on
the sheets of paper to be printed, spread
on a table or ;:or. are to be rubbed over
with the colour properly tempered, by
means of a large brush. The colour
passing over the whole is coneequently
xread on those parts of the paper where
e cloth or leather is cut away, and give
the same effect as if laid on by a print.
This is nevertheless only practicable in
parts where there are only detached
masees or spots of colours; for where
there are small continued lines, or parts
that run one into another, it is difficalt to

preserve the connection or continuity of
the parts of the cloth, or to keep the
smaller corners close down to the paper;
and therefore, in such cases, prints are
preferable. Stencilling isindeed acheap-
er method of ridding coarse work than
printing; but without such extraordinary
attention and trouble, as render it erLu:lly
difficult with printing, it is far less besu-
tiful and exact in the effect. For the out-
line of thespotsof colour want that sharp-
ness and regularity that are given by
prints, besides the frequent extra linea-
tions, or deviations from the just figure,
which happens by the original mispiac-
ing of the stencils, or the shifting the
place of them during the operation. Pen-
cilling is only used in the case of nicer
work, such as the better imitations of
the India paper. It is performed in the
same manner as other paintings in water
or varnish. It is sometimes used only to
fill the outlines already formed by print-
ing, where the price otx the colour, or the
exactness of the manner in which it is
required to be laid on, render the stencil-
ling or printing it less proper; at other
times, it is used for forming or delineat-
ing some parts of the design, where a
spirit of freedom and variety, not to be
had in printed outlines, are desired to be
had in the work. The paper designed
for receiving the flock is first prepared
with a varnish-ground with some proper
colour, or by that of the paper itself. It
is frequently practised to print some Mo-
saic, or other small running figure, in co-
lours on the nd, before the flock be
laid on; and it may be done with any
pigment of the colour desired, tempered
with varnish, and laid on by a print cut
correspondently to that em{ The me-
thod of laying on the flock is this: a
wooden print being cut, as is above de-
scribed, for laying on the colour in such
manner that the part of the design which
is intended for the flock may project be-
yond the rest of the surface, the varnish
18 put on a block covered with leather or
oil-cloth, and the print is to be used also
in the same manner, to lay the varnish on
all the parts where the flock istobe fixed,
The sheet thus prepared by the varnish-
ed impression, is then to be removed to
another block or table, and to be strewed
over with flock, which is afterwardsto be
gently compressed by a board, or some
other flat body, to make the varnish take
the better hold of it ; and then the sheet
is to be hung on a frame till the varnish
be perfectly dry, at which time the super-
fluous part of flock is to be brushed of¥
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by a soft camel’s-hair brush, and the pro-
per flock will be found to adhere in a
strong manner. The method of prepar-
ing the flock is, by cutting woollen rags
or pieces of cloth with the hand, by means
of a large bill or chopping-knife ; or by
means of a machine worked by a horse-
mill. There is a kind of counterfeit flock-
paper, which, when well managed, has
very much the same effect to the eye as
the real, though done with less expense.
The manner of making this sort is, by
hyinﬁ a ground of varnish on the paper;
and having afterwards printed the de-
sign of the flock in varnish, in the same
manner as for the true, instead of the
flock, some pigment, or dry colour, of the
same hue with the flock required by the
design, but somewhat of a darker shade,
being well powdered, is strewed on the
printed varnish, and produces nearly the
same appearance.

Parxn, blotting, is a paper not sized, and
into which ink readily sinks: it is used
in books, &c, instead of sand, to prevent
blotting; and also by apothecaries for
filtering.

PAPIER mache. This is a substance
made of cuttings of white or brown paper,
boiled in water, and beaten in a mortar
tili they are reduced into a kind of paste,
and then boiled with a solution of gum
arabic or of size, to give tenacity to the
paste, which is afterwards formed into
different toys, &c. by pressing it into oiled
moulds. When dry, it is done over with
a mixture of size and lamp.black, and
afterwards varnished. The black varnish
for these toys, according to Dr. Lewis, is
prepared as follows. Some colopbony,
or turpentine, boiled down till it becomes
black and friable, is melted in a glazed
earthen vessel, and thrice as much amber
in fine powder sprinkled in by degrees,
with the addition of a little spirit or oil of
turpentine now and then: when the am.
ber is melted, sprinkle in the same quan-
tity of sarcocolla, continuing to stir them,
and to add more spirit of turpentine, till
the whole becomes fluid; then strain out
the clear through a coarse hair bag,
pressing it gently between hot boards.
This varnish, mixed with ivory black in
fine powder, is applied in a hot room on
the dried paper paste, which is then set
in a gently heated oven, next day in a
hotter oven, and the third day in a very
hot one, and let stand each time till the
oven grows cold.

PAPILIO, in natural history, butterfy,
a genus of insects of the order Lepidop-
tera: antennz growing thicker towngs
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the tip and genenlly ending in a knob;
wings when fitting, erect, the backs meet-
ing together over the abdomen; they fly
in the day-time. The number of species
under this genus (not less than 1200)
renders it necessary to divide the whole
into sections, which are instituted from
the habit or general appearance, and, in
some degree, from the distribution of the
colour on the wings. We shall give the
arrangement according to Linnzus, which

‘in this instance exhibits an attempt to

combine, in some degree, natural and
civil history, by attaching the memory of
some illustrious ancient name to an insect
of a particular cast. By this plan there
are five divisions, viz.

1. Fquites : upper wings longer from
the posterior angle to the tip than to the
base : antennz frequently filiform. The
Equites are, Trojans, having red spots or
patches on each side their breasts; or
Greeks, without red marks on the breast,
of gayer colours, in general, than the
former, and often having an eye-shaped
spot at the inner corner of the lower
wings.

2. Heliconii : wings narrow, entire,
often naked, or semi-transparent ; the
upper ones oblong, the lower ones very
short. In some of the Heliconii the un-
der wings are slightly indented.

3. Danai, from the sons and daughters
of Danaus. These are divided into D.
candidi and D. festivi; the wings of the
former are white, of the latter they are
variegated.

4. Nymphales : wings denticulate. Of
these there are the gemmati and the
phalerati; the one having eye-shaped
spots either on all the wings, or onthe
upper erlower pair only; the others have
no spots on their wings, but, in general,
a great variety of colours.

5. Plebesi : small; the larva often con-
tracted. These are divided into the ru-
rales, wings with obscure spots ; and the
urbicolz, wings mostly with transparent
spots.

Among the Equites Troes, the P, Pria-
mus should take the lead, not only from
the corremouding dignity of the name,
but from the exquisite appearance of the
animal itself, which Linnzus considered
as the most beautiful of the whole papi-
lionaceous tribe. This admirable species
measures more than six inches from
wing’s end to wing’s end: the upper
Lvin of“eh velvet-: ack,'f\:ith a broad

an the most beautiful grass-green,
and of a satiny lustre, drawn frogm the
shoulder to the tip, and another on the
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lower part of the wing, following the
shape of that part, and of a somewhat un-
dulating appearance as it approaches the
tip : the lower wings are of the same
green colour, edged with velvet.black,
and marked by four spots of that colour;
while at the upper part of each, or at the
part where the upper wings lap over, is a
squarish orange-coloured spot: the tho-
rax is black, with sprinklings of lucid
green in the middle, and the abdomen is
of a bright yellow or gold colour. On the
under side of the animal the distribution
of colours is somewhat different, the
green being disposed in central patches
on the ugper wings, and the lower beinﬁ
marked by more numerous black as we
as orange spots. The red or bloody
spots on each side of the thorax are not

ways to be seen on this, the Trojan mo-
narch. The P. Priamus is a yery rare in-
sect, and is a native of the island of Am-
boyna.

. Philenor: wings tailed black, mar-
gin of the uprer ones varied with white
and black; lower ones glossed with
green, seven fulvous spots beneath, each
surrounded by a black line, and marked
with a small white lateral dot. Bod
black ; breast and abdomen spotted wi
white. Not uncommon in the United
States.

Among the Equites Achivi, the P. Me-
nelaus may be considered as one of the
most splendidly beautiful of the butterfly
tribe. Its size is large, measuring, when
expanded, about six inches; and its co-
lour is the most brilliant silver-blue that
im:(fination can conceive, changing, ac-
cording to the variation of the light, into
& deeper blue, and in some lights to a
greenish cast : on the under side it is en-
tirely brown, with numerous deeper and
lighter undulations, and three large ocel-
lated spots on each wing. It is a native
of South America, and proceeds from a
large yellow caterpillar, beset with nu.
merous upright, sharp, black spines, It
changes into an angular chrysalis, of a
brown colour, and distinguished by hav.
ing the proboscis projecting in a semi-
circular manner over the breast; from
this chrysalis, in about fourteen days, pro-
ceeds the complete insect.

The P. Machaon is an insect of great
beauty, and may be considered as the
only British species of Papilio belonging
to the tribe of Equites. 1t is commonly
known among the English collectors by
the title of the swallow.tailed butterfly,
and is of a beautiful yellow, with black
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sgou or patches along the upper edge of
the superior wings: all the wings are
bordered with a deep edging of black,
decorated with a double row of crescent-
shaped spots, of which the upper row is
blue, and the lower yellow: the under
wings are tailed, and are marked at the
inner angle or tip with a round red spot,
bordered with blue and black. &
caterpillar of this species feeds princi-
pally on fennel, and other umbelliferous
lants, and is sometimes found on rue.
t is of a ﬁreen colour, encircled with
numerous black bands, spotted with red,
and is furnished on the top of the head
with a pair of short tentacula of a red
colour, which it occssiomllx protrudes
from that part. In the month of July it
changes into a yellowish-grey angular
chrysalis, affixed to some convenient part
of the plant, or other neighbouring sub-
stance, and from this chrysalis in the
month of August proceeds the complete
insect.

P. Turnus: wings tailed, both surfaces
alike, yellow, with a black margin and
abbreviated bands; angle of the tail ful-
vous. It is very common in the United
States, and is figured by Cramer under
the name of Alcidamas; bears considers-
ble resemblance to the preceding spe-
cies, but, besides other differences, it is
larger.

Of thé division called Heliconii, the
beautiful insect, the P. Apollo, is an ex-
ample. It is a native of many parts of
Europg, and is of a white colour, with a
semi-transparency towards the ﬁﬁ’ of the
wings, which are decorated with velvet-
black spots, and on each of the lower
wings are two most beautiful ocellated
spots, consisting of a carmine-coloured
circle, with a white centre and black ex-
terior border. The caterpillar is black,
with small red spots, and a pair of short
retractile tentacula in front: it feeds on
orpine, and some other succulent pl:nu,
and changes into a brown chrysahs, co-
vered with a kind of glaucous or violet.
coloured powder. X

Of the division entitled Danai Candidi,
P. Palzno is a familiar example. The
wings entire, yellow, with a black tip, ful-
vous margin, and red fringe on the edge;
lower ones with a silvery dot beneath.
The antennz are red. Extremely com-
mon in every part of North America, and
in many countries of Europe. The larva
isa littre hairy, green, with yellow lines
and black dots. .

P. Nicippe : wings entire, fulvous, tipt

P
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with brown; upL)er pair with a short
black transverse line near the middle of
each : lower ones beneatbh, speckled with
reddish. Inhabits North America, and is
about the size of the preceding.

Among the Nymphales Gemmati, few
can exceed in elegance the P. Antiopa,
8 species that appears in the United
States earlier in the season than any
other butterfly : it is not unusually seen
before the snow has disappeared from the
ground: Mr. Wilson alludes to this insect,
when he says

“ When first the lone butterfly flits on
the wing.”

The wings are angular, indented, black-
brown, with a whitish border, behind
which is 2 row of blue spots: it differs
somewhat from the European specimens,
and may perhaps be a distinct species.

" P. Atalanta: wings indented, black;

‘upper pair with a red band and white

spots; lower ones bordered with red
behind, in which are black spots. The
Jarvz are often found on the hop-vines,
on thistles, &c. Inhabits North America
and Europe.

Of the last division, termed Plebeii,
may be adduced, as an example, a small
English butterfly, called P. Malva, of a
blackish or brown colour, with numerous
whitish and semi-transparent spots. To
this latter division also belongs a very
beautiful exotic species, a native of India,
snd of a most exquisite lucid bjue colour,
edged with black, and further ornament-
ed by having each of the lower wings
:isped with two narrow, black, tail-shap-

processes. 1t is the P. Marsyas of Lin-
nxus.

The larva of butterflies are known by
the name of caterpillars, and are extreme-
ly various in their forms and colours;
some being smooth, others beset with
spines; some are observed to protrude
from their front, when disturbed, a pair
of short tentaculs, nearly analogous to
those of a smail. A caterpillar, when
grown to its ﬁ::l size, retires :: a conve-
nient spot, and securing itself properl

y & small quantity of silken ﬁgunpenu’:
either suspends itself by the tail, hanging
with its head dowawards, or else in an
upright position, with the body fastened
round the middle by a pruper number of
filaments. It then casts off the caterpil-
lll\.lklll, and commences chrysalis, in
which state it continues till the enclosed
butterfly is ready for birth, which, libe-
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rating itself from the skin of the chrysa-
lis, remains till its wings, which are at
first very short, weak, and covered with
moisture, are fully extended: this hap-
pens in the space of a few minutes, when
the animal suddenly quits the state of in-
activity to which it had long been con-
fined, and becomes at pleasure an inha-
bitant of the air.

PAPILIONACE], in botany, a term
applied to certain flowers, from their
supposed resemblance to the figure of a
butterfly. The term is applied also to
the thirty-second order of Linnzus’s
“ Fragments of a Nutural Method.” They
are divided into two sections, viz. those
that have the filaments on the stamina
distinct, and those with one set of united
filaments. These plants, otherwise call-
ed leguminous, from the seed-vessel,
which is that sort termed a legumen, are
very different both in size duration ;
some of them being herbaceous, and
those either annual or gerenni:l; others,
woody vegetables of the shrub and tree
kind, a few of which rise to the height of
seventy feet, and upwards. The herba-
ceous plants of this order generally
climb; for being weak, and ss it were
helpless of themselves, indulgent nature
has either provided them with tendrils,
and even sharp-pointed hooks at their
extremities, to fasten upon the neﬁu$-
bouring trees or rocks, or endued
stalks with a faculty of twisting them-
selves, for the purpose of support, around
the bodies in their neighbourhood. The
pea, vetch, and kidney-bean, afford fa-
miliar enn’anlel of the appearances in*
question. The shrubs sn(r trees of this
natural family are mostly armed with
strong spines. The roots are very long,
and furmished with fibres: some genera
have fleshy tubercles, placed at proper
intervals along the fibres. The stems
are c{l‘mdric, as are likewise the young
branches, which are placed alternately :
those which climb twist themselves from
right to left, in a direction opposite to the
apparent diurnal motion of the sun. The
bark of the large trees is extremely thick
and wrinkled, 80 as to resemble a net
with long meshes; the wood is very hard
in the middle, and commonly coloured
or veined ; the alburnum is less hard, and
generally of a yellow colour. The buds
are hemispherical, without scales, and
proceed from the brinches horizontally,
a little above the l’;{le which they form
with the leaves. e leaves are alter-
nate, and of different forms, being eithey
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simple, finger-shaped, or winged. The

flowers are hermaphrodite, and proceed
either from the wings of the leaves, as
in furze, liquorice, lupin, kidney-bean,
&c. orfrom the extremity of the branches,
as in ebony of Crete, false acacia, tre-
foil, coral-tree, &c. The calyx is a peri-
anthium, of one leaf, bell-shaped, branch-
ing out at the bottom, and cut on its brim
or in into five irregular divisions, or
teeth, the lowermost of which, being the
odd one, is longer than the rest: the
other four stand in pairs, of which the
uppermost is shortest, and stands furthest
asunder. The bottom of the calyx is
moistened with a sweet liquor, like ho-
ney, which may be deemed the necta-
rium of these plants. The petals are
four or five in number, very irregular,
and from their figure and position bear
an obvious resemblance in most of the
nera to a butterfly expanding its win

or flight. The stamina are generally
ten in number. These are either totally
distinct, as in plants of the first section;
or united by the filaments into one or
two bundles, involving the seed-bud, as
in those of the second and third. In the
latter case, where there are two sets of
united filaments, one of the sets is com-
osed of nine stamina, which are united
into a crooked cylinder, that is cleft on
one side through its whole length, Along
this cleft lies the tenth filament, or sta-
men, which constitutes the second set,
and is often so closely attached to the
large bundle, that it cannot be separated
without some difficulty. The seed-bud
is single, placed upon the receptacle of
the flower, oblong, cylindrical, slightly
compressed, of the length of the cylinder
of the united stamina by which it is in-
volved ; and sometimes, as in the coral-
tree, elevated by a slender foot.stalk,
which issues from the centre of the ca-
lyx. Thestyle is single, slender, and ge-
nerally crooked. In the pea the style is
hairy, three-cornered, and keel-shaped
above ; by which last circumstance chief-
ly that genus is distinguished from the
lathyrus, in which the styleisplain. The

sti or summit of the style, is gene- -
rally ca

covered with a beautiful down, and
placed immediately under the anthers,
or tops of the stamina. The seed-ves-
sel in this order is that sort of pod term-
ed a legumen, which is of an oblon
figure, more or less compressed, wi
two valves, and one, two, or more cavi-
ties ; these cavities are often separated,
when ripe, by a sort of joints, which are
conspicuous 1n the rods of the coronilla,
Freach honey-suckle, horse-shoe-vetch,

‘of the diocese, they were li
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bird’s-foot, bastard sensitive-plant, and
scorpiurus : the seeds are generally few
in number, round, smooth, and Heshy.
Jointed pods have generally a single
seed in each articulation. The seedsare
all fastened along one suture, and not al-
ternately to both, as in the other species
of pod termed siliqua.

The plants in this family are in general
mucilaginous ; from the inner bark flows
2 clammy lia:nor, which dries and bardens
like gum: the juice of others, as that of
the liquorice, is sweet like sugar. Some
of the plants are bitter, purgative, or
emetic, and some are poisonous. They
are, however, emollient, useful in the
healing of wounds, and astringent. Scé
Milne’s Botanical Dictionary.

PAPISTS, persons professing the Po-
pish religion. By several statutes, if any
English priest of the Church of Romqe
born in the dominions of the crown of
England, came from beyond the seas, or
tarried in England three days without
conforming to the church, he was guilty
of high treason; and they also incurre
the guilt of high treason, who were recon-
ciled to the see of Rome, or procured
others to be reconciled to it. By these
laws, also, Papists were dissbled from
giving their children education in their
own religion. If they educated their
children at home, for maintaining the
schoolmaster, if he did not repair to the
church, or was not allowed by the bishop

le to forfeit
10/. a month, and the schoolmaster was
liable to the forfeiture of 40s. a day. If
they sent their children for education
abroad, they were liable to forfeit 100%,
and the children 30 sent were incapable
of inheriting, purchasing, or enjoying
any lands, profits, goods, debts, legacies,
or sums of money: saying mass was
punishable by a forfeiture of 200 marks;
and hearing it, by a forfeiture of 100¢.

By statute 11 and 12 William 111. c. 4,
the Chancellor may take care of the edu-
cation and maintenance of the protestant
children of Papists.

By the laws against recusancy, all per-
sons abstaining from going to church

"were liable to penalties. By 35 Eliza-

beth, c. 2, a distinction was made against
Papists, who, if convicted of recusancy,
were fined 200, per month, disabled from
holding offices, keeping arms in their
houses, suing at law, being exccutors and
guardians, presenting to advowsons,
practising law 0} physic ; from holding
offices civil or military ; were subject to
excommunication ; could not travel five
miles from home, nor come to court, un«
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der pain of 100.. Marriages and burials
of Papists were to be according to the
rites of the Church of England. A mar-
ried woman convicted of recusancy lost
two-thirds of her dower; she could not be
executrix to her husband ; might be kept
in prison during marriage, unless her
husband paid 10/. per month, or gave the
third part of his lands. Popish recusants
convict were, within three months after
conviction, either to submit, and re-
nounce their religious opinions, or to ab-
Jjure the realm, ig required by four jus-
tices; and if they did not depart, or re-
turned without license, were guilty of ca-
pital felony; so that abjuration was trans-
portation for life.

But during the present reign the Ro-
man Catholics have been in a great mea-
sure relieved from the odious and severe
(if not unjust) restrictions formerly im-
l)osed on them, by the statutes 18 George

IL c. 60, and 31 George III. c. 22,
to which, on account of their len,
and consequence, the reader is refer.
red. The principal effects of these sta-
tutes are, to repeal the 11 and 12 Wil-
Jiam III. c. 4, as to mecut‘mg Popish
priests, &c. and to disable Papists from
taking lands by descent or purchase : if
they take the oath expressing allegiance
to the King, abjuring the Pretender, re-
nouncing the Pope’s civil power, and ab-
horring the doctrine of not keeping faith
with heretics, and of deposing or murder-
ing princes excommunicated by the see
of Rome. The statute 31 George III. c.
32. has afforded them the most effectual
relief, and cousists of six parts. The
first contains the oath and declaration to
be taken ; the second is a repeal of the
statutes of recusancy in favour of persons
taking that oath; the third is a toleration,
under certain regulations, of the religious
worship of the Catholics, qualifying in
like manner, and of their schools for edu-
cation; the fourth enacts, that no one
shall be summoned to take the oath of
supremacy prescribed by statutes 1 Wil.
liam and Mary, st. 1. c. 8; 1 George 1.
st. 2. c. 13; or the declaration against
transubstantiation required by statute 25
Charles II. c. 2 ; that the statute 1 Wil.
Yiam and Mary, st. 1. c. 9. for removin
Papists, or reputed Papists, from the ci-
_ties of London and Westminster, shall not
extend to Roman Catholics taking the ap-
Boint_ed oath ; and that no peer of Great
ritain or Ireland, taking that oath, shall
be liable to be Proseouted for coming in-
to his Majesty’s presence, or into the
caurt or house where his Majesty re-
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sides,understatute 30 CharlesTL st.2.c. 1.
The fifth part of the act repeals the laws
requiring the deeds and wills of Roman
Catholics to be registered or enrolled ;
the sixth excuses persons acting as coun-

sellors at law, barristers, attorneys, clerks,
or notaries, from taking the oath of su-

premacy, or the declaration inst tran-
substantiation. But it is advisable to
take the oath of 18 George 11I. 30, to

prevent all doubts of ability to take by
descent or purchase.

. As the statute 1 William and Mary, st.
1. c. 18, called the Toleration Act, does
not aJ;ply to Catholics, or persons deny-
ing the Trinity, they canhnot serve in
corporations, and are liable to the test
and corporation act. They cannot sit in
the House of Commons, nor vote at elec-
tions, without taking the oath of supre-
macy ; and ¢annot Irelent to advowsons,
although Jews and Quakers may. But
the person is only disabled from present-
ing, and still continues patron. It seems
they may serve on juries, but Catholic
ministers are exempted. They also are
entitled to attend the British factories,
and their meetings abroad, and may hold
offices to be wholly exercised abroad,
and may also serve under the East India
Company, or in the army abroad ; and the
sixtieth regiment is chiefly composed of
persons who cannot serve in England, by
reason of the officersbeing many of them
Catholics. This account of the state of
the laws against Papists is extracted
from an able review of them given by
Mr. Butler, a Roman Catholic, in his
Notes upon Lord Coke’s Commentary on
Littleton’s Tenures, and which is to be
found also in Tomlin’s Law Dictionary,
last edition, title ParisT.

PAPPOPHORUM, in botany, a genus
of the Triandria Digynia class and order.
Natural order of Gramina, or Grasses.
Essential character: calyx two-valved,
two-flowered ; corolla two-valved, many-
awned. There is but one species, viz. P.
alopecuroideum, a native of Spanish
Town, in America.

PAPPUS, in botany, thistle-down, s sort
of feathery, or hairy crown, with which
many seeds, particularly those of com-
pound flowers, are furnished, for the
purpose of dissemination. A seed sur-
mounted by its pappus resembles a shut-
tle-cock, so that it is naturally framed
for flying, and for being transported by
the wind to very considerable distances
from its parent plant. By this contri-
vance of nature, the dandelion, ground-
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sel, &c. are disseminated far and wide.
In some plants, as hawk.weed, the pap-
pus adheres immediately to the seed ; in

others, as lettuce, it is elevated upon a
foot-stalk, which connects it with the
sceds. In the first'case it is called pappus
sessilis; in the second, pappus stipitatus:
the foot-stalk, or thrcndl: uPon which it is
raised, is termed * stipes.

PAR, in commerce, signifies any two
things equal in value ; and in money af-
fairs, it is 50 much as a person must give
of one kind of specie to render it just
ec{:ﬁnlent to a certain quantity of an-
other. In the exchange of money with
foreign countries, the person to whom a
bill is payable is supposed to receive the
same value as was paid the drawer by
the remitter ; but this is not always the
case, with respect to the intrinsic value
of the coins of different countries, which
is owing to the fluctuation in the prices of
exchange amongst the several European
countries, and the at trading cities.
‘The par, therefore, differs from the course
of exchange in this, that the par of ex-
change shows what other nations should
allow in exchange, which is rendered
certain and fixed by the intrinsic value of
the several species to be exchanged:
but the course shows what they will allow
in exchange; which is uncertain and con-
tingent, sometimes more, and sometimes
less; and hence the exchange is some-
times above, and sometimes under par.
See Excraver.

PARABOLA, in geometry, a figure
arisaig from the secg:n of a cone, \fl‘:en
cut by a plane parallel to one of its sides.
See Conic Sections. .

. To describe a parabola in plano, draw
a right line A B (Plate Parabols, fig. 1.)
and assume a point C without it; then, in
the same plane with this line and point,
place a square rule D E F, so0 that the
side D E may be applied to the right line
A B, and the other E Fturned to the side
on which the point C is situated. This
done, and the thread F G C, exactly of
the length of the side of the rule, E F,
being fixed at one end to the extremity
of the rule F, and at the other to the
point C, if you slide the side of the rule,
D E, along the right line A B, and by
means of a pin, G, continually apply the
thread to the side of the rule E F, so as
to keep it always stretched as the rule is
moved along, the point of this pin will
describe the parabola G H O.

Definitions. 1. The right line A B is
called the directrix. 2. The point C is
‘the focus of the parabola. 3. All per-
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pendiculars to the directrix, as L K, M O,
&c. are called diameters; the points,
where these cut the parabola are called
its vertices; the diameter B 1, which pas-
ses through the focus C, is called the
axis of the parabola; and its vertex, H,
the principal vertex. 4. A right line,
terminated on each side by the parabola,
and bisected by a diameter, is called the
ordinate applicate, or simply the ordinate,
to that diameter. 5. A line equal to four
times the segment of any diameter, in-
tercepted between the directrix and the
vertex where it cuts the parabola, is call-
ed the latus rectum, or parameter of that
diameter, 6. A right line which touches
tl;:(ranboh only in one point, and being
produced on each side falls without it, is
a tangent to it in that point.

Prop. 1. Any right line, as G E, drawn
from any point of the parabola G, per-
pendicular to A B, is equal to a line G C,
drawn from the same point to the focus.
This is evident from the description; for
the length of the thread, F G C, being
equal to the side of the rule E F, if the

rt F G, common to both, be taken away,

here remainsEG= G C. Q.E.D.

The reverse of this ?roposition is
equally evident, viz. that if the distance

any point from the focus of a parabola
be equal to the perpendicular drawn from
it to the directrix, then shall that point
fall in the curve of the parabola.

Prop. 2. If from a puint of the parabols,
D, (fig.2.) a right line be drawn to the
focus, C; and another, D A, perpendicular
to the directrix ; then shall the right line,
D E, which bisects the angle A D C, con-
tained between them, be a tangent to the
parabola in the point D : a line, also, as
H K, drawn through the vertex of the
axis, and perpendicular to it, is a tangent
to the parabola in that point. |

1. Letanypoint F, be taken in the line
DE, andlet F A, F C,and A C be joined;
also let F G be drawn perpendicular to
the directrix. Then, because (by Prop.
1) DA=DC, D F common to bot_ ,
and theangle FD A = F D C, FC will
be equal to F A; but F A greater than
F G, therefore F C greaterthan F G, and
consequently the point, F, falls without
the parabola : and as the same can be de-
monstrated of every other point of D E,
except D, it follows that D E is a tangent
to the parabolain D. Q. E.D.

2. If every point of H K, except H,
falls without the parabola, then is HK a
tangent in H. ‘To demonstrate this, from
any point K, draw K L, perpendicular to
A B, and join K C; then because K Cis
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ater than C H = H B =KL, it fol-
f)r;s that K Cis greater than K L, and
consequently that the point K falls with.
out the parabola; and as this holds of
every other point, except H, it follows
that K H is a tangent to the parabola in
H. QE.D.

Prop. 3. Every right line, parallel to a
tangent, and terminated on each side by
the parabola, is bisected by the diameter
passing through the point of contact:
that is, it will be an ordinate to that dia-
meter. Forlet E ¢ (fig. 3 and 4) terminat-
ing in the parabola in the points Ee, be

llel to the tangent D K; and let A D
B:r: diameter passing through the point
of contact D, and meeting E ¢ in L; then
shalEL ==Le.

Let A D meet the directrix in A, and
from the points E e, let perpendiculars
E F, ef, be drawn to the directrix; let C
A be drawn, meeting Ee inG; and on
the centre E, with the distance E C, leta
circle be described, meeting A C sgain in
H, and touching the directrix in F; and
let D C be joined. Then because D A =
D C, and the angle A D K = the angle
C DK, it follows (4.1.)that D K per-
pendicular to A C; wherefore E e perpen-
dicularto AC, andC G =G H (3.3.);
g0 that ¢C ==¢ H (4. 1.) and a circle des-
eribed upon the centre e with the radius
e C, must pass tbroufh H; and beca
eC=cf, it must likewise pass throu
f- Now because F f is a tangent to both
these circles and A H C cuts them, the
square A F = the rectangle C A H (36.
3.) = the square A f; therefore A F=s
Af, and FE, A L,and fe are parallel;
and consequently LE =Le. Q.E.D.

Prop.4. If from any point of a parabola,
D, (fig.5.) a perpendicular, D H, be drawn
to a diameter B H, 80 as to be an ordinate
toit; then shall the square of the perpen-
dicular, D H:, be equal to the rectangle
contained under the absciss H F, and the
parameter of the axis, or to four times the
rectangle H F B.

1. When the diameter is the axis; let
D H be perpendicular B C, join D C, and
draw D A perpendicular A B, and let F
be the vertex af the axis. Then, because
H B = DA == D C, it follows that H B»
= D C* = D H* 4 H C: Likewise, be-
cause B F = F C, HB? = 4 times the
rectangle H F C 4 H C* (by 8.2).
Wherefore D H> 4~ H C* = 4 times the
rectangle HF B 4 HC?; and D H* =
4 times the rectangle H F B; thatis, D
H: = the rectangle contained under the
absciss H F, and the parameter of the
AXIS.

2. When the diameter is not the axis ;
let E N (fig. 3 and 4) be drawn perpendi-
cular to the diameter A D, and E L anor-
dinate toit; and let D be the vertex of
the diameter.

Then shall E N? = to the rectangle
contained under the absciss, L D, and the
parameter of the axia. For let DK be
drawn parallel to L E, and consequently
a tangent to the parabola in the point D ;
and let it meet the axis in K: let E F be
perpendicular A B the directrix; and on
the centre E, with the radius EF, de-
acribe a circle which will touch the direc-
trix in F, and pass through the focus C ;
then join A €, which will meet the circle
again in H, and the right linesD K, L E,
in the Eoints PG; and, finally, let L E
meet the axis in O.

Now since the anglesCP K, CB A are
right, and the angle B C P common, the
triangles CB A, C P K are equiangular ;
and AC: CB (orCK:CP) ::OK :
GP; and ACXGP=0KXC B.
Again, because CA =2CP, and CH
=22C G, AH =2GP; and consequent-
ly the rectansle CAH=CAX2G P
= 0K X2CB. But, EN* =F A’ =
rectangle C A H; and consequently,
EN'=0 K X2CB == the rectangle
contained under the absciss L D, and 5:4:
parameter of the axis. Q. E. D.

Hence, 1. The aquares of the perpen-
diculars, drawn from any points of the pa-
rabola to any diameters, are to one ano-
the as the abscissz intercepted between
the vertices of the diameters and the or-
dinates applied to them from the ame
points.

2, The squares of the ordinates, applied
to the same diameter, are to each other as
the abscisse between each of them and
the vertex of the diameter. ForletE L.,
QR be ordinates to the same diameter
DN; andlet EN, QS be perpendicu-
lars to it. Then, on account of the equi-
angjlar triangles ELN, QR S, EL>:
QR:: EN*:Q S3: that is, as the ab-
sciss D L to the absciss D R.

Prop. 5. If from any point of a para-
bola E (fig. 3 and 4), an ordinate E L, be ~
applied to the diameter A D ; then shaH
the square EL be equal to the rectan-
gle contained under the absciss D L, and
the latus rectum or parameter of that di-
ameter.

For since QR = DK, Q R* will be
equal to D M* 4 M K?; but (by case 1.

Prop. 4), D M* = 4 times the rectan-
gle MQB: and because MQ = Q K,
MK! =4 M Q*: wherefore Q R* == 4




PARABOLA.

times the rectangle MQB 4 4 M Q*;
that is, to 4 times the rectangle Q M B.
ButMQ=QK =DR,and MB =
D A; wherefore Q R* = 4 times the rect-
angle RD A : and because Q R, E L are
ordinates to the diameter A D, Q R* (by
~cor. 2, of Prop.4),:EL*(:RD:LD)
:: 4 times the rectangle RD A : 4 times
the rectangle L D A. Therefore E L* =
4 times the rectangle L D A, or the rect-
angle contained under the absciss L D,
end the parameter of the diameter A D :
and from this property Apollonius called
the curve a parabola. Q. E.D.

- Prop. 6. If from any point of a parabo-
Is, A, (fig. 6.) there be drawn an” ordi-
nate, A C, to the diameter B C; and a

-tangent to the parabola in A, meeting the
diameter in D : then shall the segment of
the diameter, C D, intercepted between
the ardinate and the tangent, be bisected
in the vertex of the diameter B. For let
B E be drawn parallel to A D, it will be
an ordinate to the diameter A E ; and the
sbsaciss B C will be equal to the absciss
AEorBD. Q.E.D.

Hence, if A C be an ordinate to BC,
sud A D be drawn 80 as to make B D =
DC,thenisADa tnngent to the parabo-
1a. Also the segment of the tangent, A D,
intercepted between the diameter and
;o'mt of contact, is bisected by a tangent

G, passing through the vertex of I C.

“ To draw Tangents to the Parabola.”
If the point of contact C be given (fig.7.) :
draw the ordinate C B, and produce the
axis till A T be = A B; thed join TC,
which will be the tangent, Or if the
point be given in the axis produced: take
AB = AT, and draw the ordinate B C,
which will give C the point of contact ; to
which draw the line T C as before. IfD
be any other point, neither in the curve
nor in the axis produced, through which
the tangent is to pass, draw D E G per-
pendicular to the axis, and take D H
a mean proportional between D E and
D G, and draw H C parallel to the axis,
80 shall Cbe the point of contact through
which, and the given point D, the tangent
D C T is to be drawn.

When the tangent js to make a given
angle with the ordinate at the point of
contact : take the absciss A 1 equal to half
the parameter, or to double the focal dis-
tance, and draw the ordinate I E: also
draw A H to make with A I the angle
H A I equal to the iiven angle; then
draw H C parallel to the axis, and it will
cut the curve in C, the point of contact,
where aline drawn to ‘make the given

angledwith C B will be the tangent re-
uired. .

. *“To find the Area of a Parabola.” Mul-
tiply the base E G by the perpendicular
height A 1, and § of the product will be
the arca of the space A E G A ; because
the parabolic space is3 of its circumscrib-
ing parallelogram.

“To find the length of the Curve
A C,” commencing at the vertex. Lety
== the ordinate B C, p == the parameter,

g = Qlln(hs‘/l X ¢*; then shall }

fX g ¢+ hyp. log. of ¢ 4 &) be the
ength of the curve A C.

Panapora, Cartesian, is a curve of the
second order, expressed by the equation
T y=ax34 b x>+ cx+4 d, containing
four infinite legs, viz. two hyperbolic
ones M M, B m (Plate Parabola, fig. 8.),
(A E being the asymptote) tending con-
trary ways, and two parabolic legs B N,
M N joining them, being the sixty.sixth
species of lines of the third order, accord-
ing to Sir Isaac Newton, called by him a
trident : it is made usé of by Des Cartes,
in the third book of his Geometry, for find-
ing the roots of equations of six dimensions
by its intersections with a circle. Its most
simple equation is x y = x3 4 a3, and the
points through which it is to pass may be
easily found by means of a common para-
bola, whose absciss i3 g 23 4 b x4,

and an byperbola, whose absciss is T‘:;

for y will be equal to the sum or differ-
ence of the correspondent ordinates of
this parabola and hyperbola,

Paranora, diverging, a name given by
Sir Isaac Newton to five different lines of
the third order, expressed by the equa-
tionyy=aax34bx* 4 cx4d

PARABOLIC asymptote, in geometry,
is used for a parabolic line approaching
to a curve, 30 that they never meet; yet,
by producing both indefinitely, their dis-
tance from each other becomes less than
any given line. Maclaurin observes, that
there may be as many different kinds of
these asymptotes as there are parabolas
of different orders.

When a curve hasa common parabola
for its aymﬁlote. the ratio of the sub.
tangent to the absciss approaches con-
tinually to the ratio of two to one, when
the axis of the parabola coincides with
the base; but this ratio of the subtan-
gent to the absciss approaches to that of
one to two, when the axis is perpendicu-
lar to the base. And by observing the
limit to which the ratio of the subtangent
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and absciss approaches, parabolic asymp-
totes of various kinds may be discovered.

ParaBoLIC ¢conoid, in metry, a solid
generated by the rotation of a parabola
about its axis : its solidity is == § of that
of its circumscribing cylinder. The cir-
cles, conceived to be the elements of this
figure, are in arithmetical proportion, de-
creasing towards the vertex. A parabo-
lic conoid is to a cylinder of the same
base and height, as 1 to 2, and to a cone
of the same base and height as 14 to 1,
See the article Gaverne.

Parasovic cuneus, asolid figure formed
by multiplying all the D B’s f;late Para.
bola, fig. 9.) into the D 8’s; or, which
amounts to the same, on the base AP B
erect a prism whose altitude is A S; this
will be a panbolical cuneus, which of ne-
cessity will be equal to the parabolical

yramidoid, as the component rectangles
in one are severally equal to all the com-
ponent squares in the other.

Paravoric pyramidoid, a solid figure,

nerated by supposing all the squares of
the ordinate applicates in the parabolaso
placed, as that the axis shall pass through
all the centres at right angles; in which
case, the aggregate of the planes will
form the parabolical pyramidoid.

The solidity hereof is had by multiply-
ing, the base by half the altitude, the rea-
son of which is obvious; for the compo-
nent planes being a series of arithmetical
proportionals beginning from 0, their
sum will be equal to the extremes multi-
plied by half the number of terms.

ParapoLric spuce, the area contained
between any entire ordinate, as V V (Plate
Parabola, fig. 10.), and the curve of the
incumbent parabola.

The parabolic spaceis to the rectangle
of the semi-ordinate into the absciss, as 2
to 3; toa triangle inscribed on the ordi-
nate as a base, it is as 4 to 3.

Every parabolieal and paraboloidical
space is to the rectangle of the semi.or-
dinate into the absciss, asrz y (m +4r)
tox y; thatis,asrtom - r.

Parabouic spindle, in gauging ; a cask
of the seoond variety is called the middle
frustrum of a parabolic spindle. The par-
abolic spindle is eight-fifteenths of its cir-
cumscribing cylinder.

PARADE, in war, is a place where the
troops meet to go upon guard, or any
other service. In a garrison, where there
are two, three, or more regiments, each
have their parade nrpoime , where they
are to meet upon all occasions, especially
upon any alarm. And in a camp, all par-
ties, convoys, and detachments, have a
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gmdin place appointed them at the
ead of some regiment. .

PARADISEA, the bird of Paradise, In
natural history, a genus of birds of the
order Picx. Generic character : bill co-
vered at the base with downy feathers;
nostrils covered by the feathers: tsil of
ten feathelra, twolof the(l!n} in oomelspe-
cies, very long ; legs and feet very large
and strorr{g. Theteg;irdl chiefly inhabit
North Guinea, from which they migrate
in the dry season into the neighbouring
islands. They are used in these countries
as ornaments for the head-dress, gnd
the Japanese, Chinese, and Persians, im-
port them for the same purpose. The
rich and great among the latter attach
these brilliant collections of plumage, not
only to their own turbans, but to the
housings and harnesses of their horses.
They are found only within a few de-
grees of the equator. Gmelin enume-
rates twelve species, and Latham eight.
P. apoda, or the greater Paradise bi is
about as large as a thrush, These birds
are supposed to bread in Nortb Guinea,
whence the; mignte into Aroo, retarn-
ing to North Guinea with the wet mon-
soon. They pass in flights of thirty or
forty, headed by one whose flight is high-
er than that of the rest. They sre often
distressed by means of their long feathers
in sudden shiftings of the wind, and, una-
ble to proceed in their flight, are easily
taken by the natives, who also catch them
with birdlime, and shoot them with blunt-
ed arrows. They are sold at Aroo for an
iron nail egch, and at Banda for balf a rix-
dollar. Their food is not ascertained,
and they cannot be kept alive in confine-
ment. The smaller bird of Paradise is
supposed by Latham to be a mere va-
riety of the above. It is found only in
the Papuan islands, where it is caught
by the natives often by the hand, and
exenterated and seared with a hot iron
in the inside, and then put into the hnl-
low of a bamboo to secure its plumage
from injury.

PARADOX, in philosophy, a proposi-
tion seemingly absurd, as being contrary
to some received opinion; but yet true
in fact. No science abounds more with
paradoxes than geometry ; thus, that a
right line should continually approach
to the hyperbola, and yet never reach
it, is a true paradox; and in the same
manner, a spiral may continually ap-

roach to a point, and yet not reach it,
in any number of revolutions, however

great.
PARAGOGE, in grammar, a figure
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whereby a letter or syllable is added to
the end of a word : as med, for me, dicier,
for dici, &c.

PARALLACTIC, in general, some-
thing relating to the parallax of heavenly
bodies. See Pararrax.

The panallactic angle, of a star, &c. is
the difference of the angles C E A (Plate
Parabola, &c. fig. 11.) B T A, under
which its true and apparent distance
from the zenith is seen; or, which is the
same thing, it is the angle TS E. The
sines of the parallacticangle AL T,A S
T, (fig. 12.) at the same or equal distan-
ces, Z S, fromthe zenith, are in the recip-
rocal ratio of the distances T L,and T S,
from the centre of the earth.

PARALLAX, in astronomy, denotes a
change of the apparent place of any hea-
venly body, caused by being seen from
different points of view; or it is the dif-
ference between the true and apparent
distance of any heavenly body from the
zenith. Thus let A B (Plate X1I. Mis-
cell. fig. 1.) be a quadrant of great cir-
cle on the earth’s surface, A, the place
of the spectator, and the point V, in the
heavens, the vertex and zenith. Let
V N H represent the starry firmament,
A D the sensible horizon in which sup-
pose the star C to be seen, whose dis-
tance from the centre of the earth is T
C. If this star were observed from the
eentre T, it would appear in the firma-
ment in E, and elevated above the hori-
zonby the arch D E; this point E is call-
ed the true place of the phenomenon or
star. But an observer viewing it from
the surface of the earth at A, will see it
at D, which is called its visible or appa-
rent place; and the arch D E, the distance
between the true and visible place, is
what astronomers call the parallax of the
star, or other phenomenon.

If the star rise bigher above the hori-
z0n to M, its true place visible from the
centre is P, and its apparent place N;
whence its parallax will be the arch
P N, which is less than the arch D E.
‘The horizontal parallax, therefore, is the

atest ; and the higher a star rises, the
ess is its parallax ; and if it should come
to the vertex or zenith, it would have no
atall; for when it is in Q, it is

seen both from T and T and A in the
same line T A V, and there is no differ-
ence between its true and apparent or
visible place. Again, the further a star
is distant from the earth, so much the less
isits parallax ; thus the parallax of the
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star Fis only G D, which is less than

D E, the parallax of C. Hence it is plain,

that the parallax is the difference of the

distances of a star from the zenith, when

seen from the centre and from the sur-

face of the earth ; for the true distance

of the star M from the zenith is the arch

V P, and its apparent distance V N, the

difference between which, P N, is the .
parallax.

These distances are measured by the
angles VT M,and V A M, but V A M—
VTM=TMA. Forthe external an-
gle VA M-= angle ATM 4 angle .
A M T, the two inward and opposite
angfles; 80 that A M T measures the pa-
rallax, and upon that account is itself
fre41uently called the parallax; and this
is always the angle under which the semi-
diameter of the earth, A T, appears to
an eye placed in the star; and therefore,
where the semi-diameter is seen direct-
3;, there the parallax is greatest, viz. in

e horicon. When the star rises high-
er, the sine of the parallax is always to-
the sine of the star’s distance from the
zenith, as the semi-diameter of the earth
to the distance of the star from the
earth’s centre ; hence if the parallax of a
star be known at any one distance from
the zenith, we can find its parallax at any
other distance.

If we have the distance of a star from
the earth, we can easily find its parallax;
for on the triangle T A C, rectangular at
A, having the semi-diameter of the earth,
and T C the distance of the star, the
angle A C T, which is the horizontal
parallax, is found by trigonometry; and
on the other hand, if we have this paral-
lax, we can find the distance of the star;
since in the same triangle, having A T,
and the anfle A CT, the distance T C
may be easily found.

Astronomers, therefore, have invented
several methods for finding the paral-
laxes of stars, in order thereby to disco-
ver their distances from the earth. How-
ever, the fixed stars are so remote as to
have no sensible parallax; and even the
sun, and all the primary planets, except
Mars and Venus when in perigee, are
at so great distances from the earth, that
their parallax is too small to be observed.
In the moon,indeed, the parallax is found
to be very considerable, which in the ho-
rizon amounts to a degree or more, and
may be found thus: in an eclipse of the
moon, observe when both its horns are in
the same vertical circle, and at thag in.
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stant take the altitudes of both horns: the
difference of these two altitudes being
halved and added to the least, or sub-
tracted from the greatest, gives nearly the
visible or apparent altitude of the moon’s
centre; and the true altitude is nearly
equal to the altitude of the centre of the
shadow at that time. Now we know the
altitude of the shadow, because we know
the place of the sun in the ecliptic, and
its depression under the horizon, which
is equal to the altitude of the opposite
point of the eclipic in which is the centre
- of the shadow. And therefore, having
both the true altitude of the moon and
the apparent altitude, the difference of
these is the parallax required. But as
the parallax ofp the muon increases as she
approaches towards the earth, or the pe-
rnigzum of her orbit, therefore astrono-
mers have made tables, which show the
horizontal parallax for every degree of
its anomaly.
The parallax always diminishes the al-
titude of a phenomenon, or makes it ap-
ear lower than it would do, if viewed
rom the centre of the earth; and this
change of the altitude may, according to
the different situation of the ecliptic and
equator in respect of the horizon of the
spectator, cause a change of the latitude,
longitude, declination, and right ascen-
sion of any phenomenon, which is called
their parallax. The parallax, therefore,
increases the right and oblique ascension;
diminishesthe descension ; diminishes the
northern declination and latitude in the
eastern part, and increases them in the
western ; but increasesthe southern both
in the eastern and western part; dimi-
nishes the longitude in the western part,
and increases it in the eastern. Hence it
appears, that the parallax has just oppo-
site effects to refraction. See Rxrracrion,
PaRALLAX, annual, the change of the
apparent glace of a heavenly body, which
is caused by being viewed from the 